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Handtools for electronics? 

Get Xcelite from Cooper. 

The Xcelite range is truly phenomenal. 

For example, there are 38 patterns 

of pliers alone — including 13 genuine "miniatures." 

Xcelite handtools are made to exacting tolerances. 

They're rugged and longlasting. 

Most important of all, they're designed specifically to do the 

jobs you do. Individual tools and kits are at your distributors now. 

Go and see them! 

The Cooper Group PO Box 728 Apex NC 27502 USA Tel (919) 362-7510 Telex 579497 
BOKER®CRESCerf®Uj™N®NK>KX£ON®PIJU^ 
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Cut \bur Service Time 
Absolutely In Half Or 
Your Money Back. 



If you use a general purpose 
oscilloscope for troubleshooting we 
can cut your present service time 
in half with the SC61 Waveform 
Analyzer. That claim may sound a 
little bold, but SC61 customers 
around the country tell us it's hap- 
pening every day in service 
shops just like yours. That's why, in 
less than one year, the SC61 
Waveform Analyzer has become 
the biggest selling instrument 
in our 31 year history. 

It's ten times faster — ten times 
more accurate: The SC61 is the 

first and only instrument to integrate 
the speed and accuracy of a 
digital readout with the viewing 
capability of a high performance 60 
MHz scope. Connect only one 
probe and you can view any wave- 
form to 60 MHz. Then, just push 
a button to read DCV, PPV, fre- 
quency and time. 

There are no graticules to count 
or calculations to make so every 
measurement is 10 to 100 times 
faster than before. 

The digital readout is 10 to 
10,000 times more accurate than 
conventional scopes for 
measurements you can trust in 
today's high precision circuits. 



Plus having everything you 
want to know about a test point, at 
the push of a button, eliminates 
guesswork and backtracking which 
speeds troubleshooting 
tremendously. 

A special Delta function even lets 
you intensify any part of a wave- 
form and digitally measure the 
PPV, time or frequency for just that 
waveform section. This really 
speeds VCR alignment and calibra- 
tion procedures. 

And it's neat: What's it worth 
to permanently clean up your work 
bench? No more tangled leads, 
piles of probes or dangling 
cords, The SC61 is an entire bench 
in one unit. You can't get neater 
than that. 




Guaranteed to cut your service 
time in half: When we say the 
SC61 will double your productivity, 
we're being conservative. We've 
seen cases of three, four, even ten 
time increases in productivity 
with this first-of-its-kind, automated 
oscilloscope. Every situation is 
different, however, so try an SC61 
and judge for yourself. Here's 
our offer. 

30 day money back guarantee: 

If the SC61 does not at least 
double your productivity during the 
first thirty days, you may return 
it for a full refund, including freight 
both ways. 

Call today. The SC61 is truly a 

breakthrough in conventional 
scope design. Get the entire SC61 
Waveform Analyzer story. Call 
toll-free today, and ask for our eight 
page color brochure. It could 
be the most productive call you 
make this year! 

Sencore, 3200 Sencore Drive, 
Sioux Falls, SD 57107 
(605) 339-0100 TWX: 910-660-0300 
Alaska, Hawaii, Canada and SD 
call collect at (605) 339-0100 
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Phone Toil-Free: 800-843-3338 
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Why use other computer media 

when you could be using 

Scotch 

high quality error free media? 

Get Scotch Diskettes Directly From Communications Electronics 
There's a lot of valuable data stored on the diskettes in 
your computer or word processing system. In 1981, a 
diskette manufacturer calculated that the "true cost of a 
diskette" was $186.50 after data loading. With inflation, 
the actual cost is well over $200.00 today. That is why you 
don't want to use just any diskette, you want the high 
reliability and quality of Scotch diskettes. You can trust 
Scotch diskettes to deliver that accuracy because each 
diskette is tested before it leaves the factory and is 
certified error-free. That means fewer errors and less lost 
data. Flexible discs may look alike, but they don't all 
perform alike. Scotch diskettes can deliver all the perform- 
ance you'll ever need. The low abrasivity of Scotch 
diskettes, 32% below industry average, saves wear and 
tear on your read/write heads, which means fewerservice 
calls due to head problems. Longer and more reliable 
service is yours when you buy Scotch diskettes since they 
far exceed the industry standard durability tests. Finally, 
your Scotch diskettes are packaged in units of 10, com- 
plete with color-coded labels {except bulk product) to 
make your filing easier. 

Flexible Disc Quantity Discounts Available 

Scotch diskettes are packed 1 discs to a carton and five 
cartons to a case. Please order only in increments of 1 00 
units for quantity 100 pricing. We are also willing to 
accommodate your smaller orders. Quantities less than 
100 units are available in increments of 10 units at a 10% 
surcharge. Quantity discounts are also available. Order 
500 or more discs at the same time and deduct 1 %; 1 ,000 
or more saves you 2%; 2,000 or more saves you 3%; 5,000 
or more saves you 4%; 10,000 or more saves you 5%; 
25,000 or more saves you 6%; 50,000 or more saves you 
7% and 1 00,000 or more discs earns you an 8% discount 
off our super low quantity 100 price. Almost all Scotch 
diskettes are immediately available from CE. Our ware- 
housefacilities are equipped to help us get you the quality 
product you need, when you need it. If you need further 
assistance to find the flexible disc that's right for you, call 
the 3M/Scotch flexible disc compatibility hotline. Dial toll- 
free 800-328-1 300 and ask for the Data Recording Prod- 
ucts Division. In Minnesota or outside the United States 
dial 612-736-9625 between 9 AM to 4 PM Central Time. 



SAVE ON SCOTCH FLEXIBLE DISCS 

Product Description Part# 

8" SSSD IBM Compatible (128 B/S, 26 Sectors) 740-0 

8" Same as above, but bulk pack w/o envelope 74O-0 B 

8" SSSD Shugart Compatible, 32 Hard Sector 740-32 

8" SSSD CPT 8000 Compatible, Soft Sector 740-0-3000 

8" SSDD IBM Compatible (1 28 B/S, 26 Sectors) 741-0 

8" DSDD Soft Sector (Unformatted) 743-0 

8" DSDD Soft Sector (256 B/S, 26 Sectors) 743-0/256 

8" DSDD Soft Sector (512 B/S, 1 5 Sectors) 743-0/51 2 

8" DSDD Soft Sector (1 024 B/S, 8 Sectors) 743-0/1 024 

514" SSDD Soft Sector w/Hub Ring 744O-0RH 
5W Same as above, but bulk pack w/o envelope 744D-0RHB 



5V." SSDD 10 Hard Sector w/Hub Ring 744D-10RH 

5V«" SSDD 16 Hard Sector w/Hub Ring 744D-16RH 
5%" DSDD Soft Sector w/Hub Ring 745-0 RH 

5%" DSDD 1 Hard Sector w/Hub Ring 745-1 ORH 

5Vi" DSDD 16 Hard Sector w/Hub Ring 745-1 6RH 
5W SSQD Soft Sector w/Hub Ring (96 TPI) 746-ORH 

5W DSQD Soft Sector w/Hub Ring (96 TPt) 747-ORH 

SSSD = Single Sided Single Density; SSDD = Single Sided Double Density; 
DSDD = Double Sided Double Density; SSQD = Single Sided Quad Density; 
DSQD = Double Sided Quad Density; TPI = Tracks per inch. 



CE qua.nt. 
tOO price 
per disc (Si 

2.19 
1.99 
2.19 
2.89 
2,39 
3.49 
3.49 
3.49 
3.49 
2.34 
2.14 
2.34 
2.34 
3.09 
3.09 
3.09 
2.99 
3.99 



Save on Scotch Static Control Floor Mats 

Scotch Velostat Electrically Conductive Floor Mats, drain static charge 
before it can cause serious problems with computer or word processing 
equipment. Order number 1 853 is a black 4' x5' size mat with lip. Cost 
is $1 70.00 each. Order number9453 is the same mat, but the color is 
earthlone brown, which is designed to blend with any office decor. 
Cost on the 9453 mat is $259.00 each. All Velostat mats come 
complete wit h 1 5 feet of ground cord. All mats are shipped freight collect. 

Save on Scotch Data Cartridges 

Scotch Data Cartridges are available from CE in three different 
configurations. The DC10DA data cartridge is a small version of the 
DC300 A data cartridge. The DC1 OOA contains 1 40 feet of 0. 1 50" tape 
in a package measuring 2.4x3.2x0.5 inches. Cost is$ 14.00 each. The 
DC300A is a pre-loaded tape cartridge containing 300 feet of one mil 
thick by 'A" computer tape. The DC300A costs S 18,00 each. The 
DC300XL is an extra length data cartridge with 450 feet of tape. It is 
the same size and interchangeable with the DC300A. The DC300XL 
provides a total storage capacity of 34.5 million bits at 1 600 BPI. The 
cost of the DC300XL is $22.00 each. 

Scotch Head Cleaning Diskettes- Helps Cut Downtime 

When the read/write heads on information processing machines 
are dirty, that can cause you a lot of grief. Now.. .with Scotch brand 
head cleaning diskettes, you can clean the read/write heads on 
the diskette drives yourself injust 30 secondsand as often as they 
need it. Simply apply the cleaning solution to the special white 
cleaning fabric. Insert the cleaning diskette into the drive and 
access the heads for 30 seconds. That's all there is to it. Regular 
use of the head cleaning diskettes can save you much of the grief 
caused by dirty heads. We recommend you use them once a 
week, or more often if your system gets heavy use. Each kit 
contains two head cleaning diskettes, and enough solution for 30 
cleanings. Order # 5-CLE is for 5'A" drives and order # 8-CLE is 
for 8" drives. Only $25.00 each plus $3.00 shipping per kit. 

Buy with Confidence 

To get the fastest delivery from CEof yourScotch computer products, 
send or phone your order directly to our Computer Products Division. 
Be sureto calculate your price using the CE prices in thisad. Michigan 
residents please add 4% sales tax or supply your tax I.D. number. 
Written purchase orders are accepted from approved government 
agencies and most well rated firms at a 30% surcharge for net 30 
bi I ling. All sales are subject to availability, acceptance and verification. 
All sales are final. Prices, terms and specifications are subject to 
change without notice. All prices are in U.S. dollars. Out of stock items 
will be placed on backorder automatically unless CE is instructed 
differently. Minimum prepaid order S50.00. Minimum purchase order 
$200.00. International orders are invited with a $20.00 surcharge for 
special handling in addition to shipping charges. All shipments are 
F.O.B. Ann Arbor, Michigan. No COO's please. Non-certified and 
foreign checks require bank clearance. 

For shipping charges add $8,00 per 100 diskettes and/or any 
fraction of 1 00 8-inch diskettes, or$6.00 per 100 diskettes and/or any 
fraction of 100 5»-/nch mini-discs. Forcleaning kits, add $3.00 per kit. 
For tape data cartridges, add $1 .00 per cartridge, for U.P.S. ground 
shipping and handling in the continental United States. 

Mail orders to: Communications Electronics, Box 1002, 
Ann Arbor, Michigan 48106 U.S.A. If you have a MasterCard 
or Visa card, you may call and place a credit card order. Order 
toll-free in the U.S. Dial 800-521 -441 4. If you are outside the 
U.S. or in Michigan, dial 313-994-4444. Order your Scotch 
computer products from Communications Electronics today. 

Copyright "1982 Communications Electronics" Ad #120182 




Order Toil-Free! 
(800)521-4414 

In Michigan (313) 994-4444 



3M 

Authorized Distributor 




COMMUNICATIONS 
ELECTRONICS" 

Computer Products Division 

854 Phoenix □ Sox 1002 D Ann Arbor, Michigan 48106 U.S.A. 

Call TOLL-FREE (800) 521-4414 or outside U.S.A. (313) 994-4444 
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Electronics 

Electronics publishers since 1908 



THE MAGAZINE FOR NEW 
IDEAS IN ELECTRONICS 



JANUARY 1983 Vol. 54 No. 1 



BUILD THIS 39 PROGRAMMA III DIGITAL IC TESTER 

A versatile device that puts IC's through their paces and in- 
dicates how they function. Gary McClellan 



ON THE COVER 



TECHNOLOGY 



CIRCUITS AND 
COMPONENTS 



47 LOW-BAND CONVERTER 

There are lots of interesting things going on on the frequencies 
below the AM broadcast- band. Build this converter and find out 
for yourself what they are. Stan Gibilisco 

4 VIDEO ELECTRONICS 

Tomorrow's news and technology in this quickly changing indus- 
try. David Lachenbruch 

12 SATELLITE/TELETEXT NEWS 

The latest happenings in communications technology. 
Gary H. Arlen 

44 ALL ABOUT PAGERS 

How those ubiquitous "beepers" work. Pete DeHaan 

55 FASTER THAN LIGHT 

Is it possible that electrical impulses can travel faster than the 
speed of light? Harold W. Milnes, Ph.D 

90 STATE OF SOLID STATE 

A new digital-lock circuit. Robert F. Scott 

51 ETCH YOUR OWN PC BOARDS 

Preparing the photo artwork. Robert Grossblatt 

63 HOW TO DESIGN ANALOG CIRCUITS 

An introduction to the most popular analog IC, the operational 
amplifier. Mannie Horowitz 

85 HOBBY CORNER 

Battery- backup for digital clocks. Eart "Doc" Savage, K4SDS 

92 NEW IDEAS 

Budget sound-effects generator. 



VIDEO 72 SERVICE CLINIC 

Which way does the current flow? Jack Darr 

72 SERVICE QUESTIONS 

R-E's Service Editor solves technicians' problems. Jack Darr 



RADIO 



78 COMMUNICATIONS CORNER 

Encoding communications for privacy. Herb Friedman 



COMPUTERS 



59 INTERFACING MICROPROCESSORS 

How to use 8-bit CpU's to respond to and control the outside 
world. William Barden, Jr. 
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COMPUTER CORNER 

Preparing for office computerization. Les Spindle 



EQUIPMENT 
REPORTS 



DEPARTMENTS 



24 Heath Model IO-3220 20-MHz Dual Trace Portable Oscilloscope 

27 Data Precision Model 945 DMM 

28 Advanced Tool Technology, Inc. Hand Tools 
30 Radio Shack TRS-80 PC-2 Pocket Computer 



136 Advertising Index 

8 Advertising and Sales Offices 

8 Editorial 

137 Free Information Card 
14 Letters 



106 Market Place 

100 New Books 

104 New Literature 

94 New Products 

E What's News 






The plug-programmable Pro- 
gramma III allows you to perform 
static and dynamic testing of all TTL 
and CMOS digital IC's, and presents 
you with a graphic visual indicator 
of the logic state at each pin of the IC 
under test. Instructions for buildinc 
this valuable addition to your tes 
equipment begin on page 39. 



ANNUAL INDEX 
JANUARY— DECEMBER 



, 



1982 



To present the maximum number 
of articles to our readers, we have 
not published the Annual Index as 
part of this issue. A 4-page 
brochure containing this index is 
available for those who need one. 
To get your free copy, send a 
stamped self-addressed envelope 
(legal size) to: 



Radio-Electronics 

Annual Index 

45 East 17th Street 

New York, NY 10003 






Any requests postmarked on or 
before April 30 are free. After that 
date there is a 50c tee. Questions 
and comments about anything 
other than the Index that are in- 
cluded with your request cannot be 
handled. Send them separately to 
our Editorial Offices, 

Because of space restrictions, the second pan 
ot ihe "Automatic Commercial Editor" will m 
appear in this Issue, \lwill appear next month 



Radio- Electronics, (ISSN 0033-7862) Published monthly 
by Gernsback Publications, Inc., 200 Park Avenue Soulh, 
New York. NY 10003. Second-Class Postage Paid at New 
York, N.Y. and additional mailing offices. One- year subscrip- 
hon rate: U.S.A. and U.S. possessions. $14,97, Canada. 
S1 7.97. Olher countries, S22.47 (cash orders only, payable 
in U.S.A. currency.) Single copies St. 50. S 1 982 by Gems- 
back Publications. Inc. All rights reserved. Primed in U.S.A. 

Subscription Service; Mail all subscription orders, 
changes, correspondence and Postmaster Notices oE un- 
delivered copies [Form 3579) lo Radio- Electronics Sub- 
scription Service, Box 2520, Boulder. CO 80322. 

A stamped self-addressed envelope must accompany all 
submitted manuscripts and or artwork or photographs IE their 
return Is desired should Ehey be rejected. We disclaim any 
responsibility tor the loss or damage of manuscripts and or 
artwork or photographs while in our possession or otherwise. 



As a service to readers, Radio- Electronics publishes available plans or information relating to newsworthy products, techniques and scientific and technological developments. 
E3ecause of possible variances In the quality and condition of materials and workmanship used by readers, Radio-Electronics disclaims any responsibility for the safe and proper 
functioning of reader-built projects based upon or from plans or information published in this magazine. 
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VIDEO ELECTRONICS 



DAVID LACHENBRUCH 

CONTRIBUTING EDITOR 



KODAK'S 
VIDEOPLAYER 



At the recent Photokina exposition in Cologne, Germany, Eastman Kodak demonstrated a 
prototype of a home-video product that it may be planning to produce — and it turned out to be 
very similar to the possible Kodak product described in this space last February. It's an 
accessory that permits the viewing of Kodak's Disc camera pictures on the home-TV screen. 
It permits "electronic cropping," or the ability to zoom in on any portion of the picture so it fills 
the screen. Those cropping instructions are automatically recorded on a magnetic stripe on 
the film disc, so that the same portion of the photo shows up every time it's projected on the TV 
screen after the first cropping. The instructions placed on the magnetic stripe by the user can 
also be used by photo processors' automated equiment to produce custom prints or enlarge- 
ments, Kodak employs a CCD solid-state imager in its videoplayer. with a definition of 
350,000 picture elements — almost twice as much as the first solid-state color TV cameras 
from Japan. Any segment of the picture can be enlarged by as much as four times. 



TV STEREO 
TESTS RESUME 



Members of the E!A subcommittee exploring multichannel sound for TV {including stereo) 
have gone back to their drawing boards, despite the FCC's attitude that it won't wait for a 
recommendation before proposing to permit multi-audio with television (see Radio- 
Electronics, December 1982). The industry-wide committee, composed of engineers from 
TV stations and networks, receiver manufacturers, and cable-TV interests, is re-testing two 
proposed systems that have been modified since tests were started nearly four years ago. It 
will also determine what modifications will be necessary in cable-TV equipment for 
accommodating multichannel sound, and will test various companding systems, such as CX, 
Dolby, dbx, and Telefunken. 

The subcommittee now has a goal: completing the tests, and recommending one multi- 
channel system and one companding system by May, which probably would make stereo 
telecasting possible early in 1984. The FCC is expected to go ahead simultaneously with its 
proposal for multichannel TV without specifying any standard. The subcommittee is seeking 
legal opinions on whether it can complete its work after the Commission starts deliberating on 
the issue. Some members feel that that could be interpreted as an antitrust-law violation and 
may resign from the standards group unless they can get some assurance that they won't be 
prosecuted for that activity. 



TV-CABLE 
INTERFACE 






Another standards-setting group, this one jointly sponsored by El A and National Cable TV 
Association (NCTA), is tackling the problem of compatibility between CATV systems and 
television receivers to eliminate the cable converter box and make TV sets truly "cable- 
ready." The first issue considered by the committee was standardizing cable channels and 
their identification. Although details are still to be worked out, there was general agreement 
that the cable channels should be numbered — perhaps from 1 to 99 — rather than using the 
current informal lettering scheme. 

The tougher problem of interface is expected to be solved by recommending that future TV 
receivers be built with a "port" or receptacle to accommodate a circuit board that would 
interface the specific cable system with the set. The card could contain pay-TV or pay-per- 
view decoders as well as various converters or connectors for tne standard "non-pay" cable 
channels. Each port would be flexible enough to accommodate a wide variety of plug-in cards 
for various cable systems or services. In addition, the TV ports might also be designed for 
interface with other video equipment, such as computers, VCR's and videodisc players. 
Although there is general agreement on the two approaches — numbering channels and the 
provision for an interface port — working out details is expected to be a time-consuming 
process. 
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WATCHMAN 



Sony's little two-inch flat-tube portable TV set now has an official name — Watchman, inspired 
by you-know-what. It is now scheduled to show up in the United States shortly at a suggested 
list price just below $300. And if Sony wants to call its little hand-held TV "Watchman," that's 
probably all right with Japan's watchmaker Seiko, which plans to introduce next year a 
combination watch, TV, and radio, with 1.4-inch LCD displays for TV and time, at about $400. 
It has earphones for audio and a wallet-sized pocket battery pack. R-E 



TEK 2200 



MULTI-PURPOSE 
OSCILLOSCOPES 



THE PERFORMANCE/ 
PRICE STANDARD 



Tek's most successful 

scope series ever: At $1200-$1450. 

it's easy to see why! 




In 30 years of Tektronix oscil- 
loscope leadership, no other 
scopes have recorded the 
immediate popular appeal of 
the Tek 2200 Series. The Tek 2213 
and 2215 are unapproachable for the 
performance and reliability they 
offer at a surprisingly affordable 
price. 

There's no compromise with 
Tektronix quality: The low cost is the 
result of a new design concept that 
cut mechanical parts by 65%. Cut 
cabling by 90%. Virtually eliminated 
board electrical connectors. And 
eliminated the need for a cooling fan. 



Yet performance is written all over 
the front panels. There's the band- 
width for digital and analog circuits. 
The sensitivity for low signal mea- 
surements. The sweep speeds for 
fast logic families. And delayed 
sweep for fast, accurate timing 
measurements. 

The cost: $1200* for the 2213. 
$1450* for the dual time base 2215. 

You can order, or obtain more 
information, through the Tektronix 
National Marketing Center, where 
technical personnel can answer 
your questions and expedite 
delivery. Your direct order includes 



probes, operating manuals, 15- 
day return policy and full Tektronix 
warranty. 

For quantity purchases, please 
contact your local Tektronix sales 
representative. 

Order toll free: 
1-800-426-2200 
Extension 33 

In Oregon call collect: 
(503) 627-9000 Ext. 33 



"Price F.O.B. Beaverton, OR. Price subject to change. 



Copyright © 1 9B2. Teklran ix. Inc. Al I righls reserved . TTA-338 
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Rooftop terminals to 
take over by 1990? 

More than 15 million rooftop 
dishes for direct-broadcast sat- 
ellite reception will be installed on 
U.S. homes by 1 990, states a 1 87- 
page report by International Re- 
source Development Co., a Nor- 
walk, CT, research firm. The report 
also predicts that the rooftop ter- 
minals, intended for Ku-band 
frequencies (between 15 and 17 
GHz approximately) will render 
present backyard terminals all but 
obsolete. Those terminals operate 
on C-band frequencies, around 4 
to 6 GHz. One exception will be the 
cable networks and operators, 
already firmly established with 
heavy investments on the C band. 

Record industry wants 
to tax tapes, recorders 

In two separate bills, one in the 
House of Representatives and the 
other in the Senate, audio interests 
propose an indirect tax on home 
recording. That move appears to 
have been inspired by the proposal 
of some video interests to tax 
home-video recording. Until the in- 



troduction of those bills, private au- 
dio recording had been accepted 
without challenge for several de- 
cades. 

The bills (H.R. 5705 and Senate 
Amendment 1331) are careful to 
provide that no tax shall impose a 
direct liability on the individual who 
uses recording devices or media in 
the home for private purposes. 
(The clause comes immediately 
after a statement that such home 
recording constitutes infringement 
of copyright.) 

The bills, instead, propose a tax 
on all recorders and blank record- 
ing media (tapes, etc.) at point of 
import or manufacture. The pro- 
ceeds would be distributed by a 
Copyright Royalty Tribunal among 
copyright owners whose works 
might be copies with the machines 
and tapes. 

The proposed tax, while called a 
"royalty," would be imposed 
equally on all equipment whether 
or not the equipment would be 
used for personal recording pur- 
poses or for copying a friend's 
album or a radio program. The 
manufacturer or importer would be 
free of the tax for as much of his 
sales that a "fair estimate" would 



GENERAL ELECTRIC EXPANDS RESEARCH CENTER 




NEW ELECTRONICS ANDCOMPUTER SCIENCE LABORATORIES, among the 
world's most advanced, are seen In the foreground. Midway along the span ts 
a new two-story office building, and at the end of the span structure a five- 
story commons/services building. All are part of the General Electric Re- 
search Center's expansion program, which has increased the size of the 
Center by 50 percent over the past three years, with an Investment of more 
than $130 million. 



show to be used for purposes other 
than home recording. 

Difficulties loom (should such a 
law be passed) in distribution of the 
"royalties.'' The Tribunal is sup- 
posed to "determine fair com- 
pensation to copyright owners," 
but provides for "proceedings" in 
case of disagreement between 
and among royalty claimants. 

In view of the technical difficul- 
ties of enforcement, the likely un- 
constitutionality of such a law, and 
the probable effect on the tape and 
tape recording industry the tax 
might have (if it were large enough 
to guarantee what copyright own- 
ers might consider "fair com- 
pensation") the passage of the 
bills seems doubtful. 

Security by cable 
Installed in St. Louis 

Warner Amex Cable Com- 
munications introduced security 
service in the St. Louis area early 
in September, making St. Louis the 
sixth major city where 24- hour fire, 
burglary, and medical alert ser- 
vices are provided by Warner 
Amex. The others are Pittsburgh, 
PA; Cincinnati and Columbus, OH; 
and Dallas and Houston, TX. 

The new service will be available 
to 25 communities in the metropoli- 
tan St. Louis area. It can be made 
available to all residents in the 
area, including non-cable TV famil- 
ies and businesses. 

To demonstrate the new service, 
Mr. Miklos B. Korodi of Warner 
Amex tripped a burglar alarm be- 
fore a group of guests that included 
mayors, police and fire chiefs, and 
other civic dignitaries from the 26 
communities. The alarm was re- 
ceived immediately by the Warner 
Amex security center and flashed 
to police headquarters. Control 
units arrived less than five minutes 
after the alarm. 

Typesetting service 
for computer users 

Two prominent companies, 
Type Share and CompuServe, 
have joined forces to offer a low- 
cost, high-quality typesetting ser- 
vice to users of micro- (and other) 
computers. Users need to have 
only a computer and an editor or 
word- processor program that can 
produce sequential ASCII files and 
store them on either a tape or disc. 

Also needed are a modem and 



transmission software that ca 
communicate as a terminal an 
transmit the previously store 
material over the phone. A Typ 
Share manual that provides easj 
to-follow instructions — with exter 
sive examples — for every step i 
the typesetting process is also r* 
quired. 

Users, says Steve Westmorlan 
of Type Share, have the fu 
capability of a commercial type 
setting establishment at their fir 
gertips. Their files are processe 
on modern computerize 
phototypesetting equipment th< 
produces headlines and body cop 
in a wide assortment of styles an 
sizes. The cost is as little as S4-.0 
per foot on 4-inch wide paper c 
$6.00 per foot on 8-tnch wid 
paper. 

The user simply enters th 
material into a computer, alon 
with the easy-to-use code 
(according to the instructions 
the Type Share manual) to sped 
style, size, column width, etc. f- 
jobs are completed , they are save 
on disk or tape. Then, at his coi 
venience, the user dials a loc 
phone number and transmits tr 
work to CompuServe. Usei 
receive — usually within tvi 
days — the same kind of galle; 
they would get from a commerci 
typesetter. 

Type Share is a typesetting se 
vice that specializes in producir 
typeset material from user file 
CompuServe is a leadir 
computer-services company ai 
information network. "Marryir 
these two services,'' sa^ 
Westmorland, "has made natio 
wide time-shared typesetting 
reality for the first time." 

AM stereo broadcasts 
begin in Atlanta 

WQXI, Atlanta, GA, signed i 
last August 6 with its first stere 
broadcast program. The equi 
ment, supplied by Harris Broa 
cast Division, was installed the d 
before, when Harris Corp. w 
granted FCC type acceptance ' 
the STX-1 AM stereo Exciter. T 
STX-1 was installed at WQXI 
about four hours. 

WQXI operates on 790 kHz w 
5,000 watts. During the daylic 
hours, the transmitting pattern 
nondtrectional — at night a 
rectional array is used. F 



To all Radio-Electronics Readers: 




for making 1982 another banner year for 
Radio-Electronics! 

For expressing your continuing confidence in our edi- 
torial authority in the most tangible manner possible; 
with your readership. . .we express our gratitude. 

And for expressing your continuing support of our 
advertisers in the most tangible manner possible: with 
your prolific purchasing... we express our deepfelt ap- 
preciation. Thanks to your responsiveness, these mar- 
keters of electronic products and equipment ran more 
pages of advertising in RADIO-ELECTRONICS again in 
1982 than in any other publication in our field for the 
fourteenth consecutive year! 

During the past year, your magazine, RADIO- 
ELECTRONICS, posted a tremendous total of 1,023 
pages of advertising. ..representing a huge linage 
gain of 23% over 1981. This is one of the largest in- 
creases reported by any publication. It ranks RADIO- 
ELECTRONICS among an elite group of supremely 
successful publications in the media marketplace, for 
which we are both proud and grateful. 

And these added advertising pages you helped us 
get brought additional editorial pages for you! We in- 
vested substantially and ran 120 more pages of exciting 
articles and features throughout 1982... for an average 
of 10 extra editorial pages per issue! 

As we close 1982 and reflect upon our leadership 
position in electronics publishing, we acknowledge in 
full our responsibilities to you, our readers. We pledge 
to strive even harder to provide the most incisive 
editorial at the cutting edge of the field. We will exert 
every effort possible to continue to earn your esteem, 
justify your faith in us and enhance your enjoyment 
of electronics. 

Season's Greetings from all of us at RADIO- 
ELECTRONICS and best wishes for health, happiness 
and prosperity for the coming year. 



The Staff of 
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i 

3D 
< 



CO 
00 



EDITORIAL 



Committing suicide— FCC style 



I'm sure that many of you are wondering about the recent rash of 
aparently absurd decisions that has been coming forth from the FCC. I 
know that I have. Weil, FCC Chairman Mark Fowler has let the cat out 
of the bag. Chairman Fowler has proposed a sweeping deregulation of 
the broadcasting industry, including an end to licensing requirements. 

In Chairman Fowler's mind, the regulations that apply to radio and 
TV stations should be "indistinguishable" from newspapers. Chairman 
Fowler feels that the broadcasters "... should be as free from regula- 
tion as the newspapers you share the press table with and compete 
with for advertisers." 

"No license-renewal filings, no ascertainment exercises, no content 
regulation, no ownership restrictions beyond those that apply to the 
media generally, free resale of properties, no petitions to deny, no 
brownie points for doing this right, no finger wagging for doing that 
wrong," Fowler said. 

Those statements certainly put an end to any questions regarding 
the FCC's sanity, it's no longer a question! I could explain at this point 
why the FCC was born in the first place and explain its purpose for 
existing; but if Chairman Fowler doesn't already understand that, I can 
see no purpose it would serve. Instead, I will await the day that I can 
build my own broadcast transmitter out of junkbox parts and play DJ 
for a day. I will await the day that I will finally find out what is it really 
like to tag a 1 kilowatt linear to the output of my CB. Then I will crawl 
away and hide because there will be 200 million other people in this 
country finding out the very same things. 




ART KLEIMAN 
Editor 
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The second edition of TCG's Master 

Replacement Guide is bigger and 

better than ever! Electronic technicians 

across the nation have already made it 

their standard semiconductor cross 

reference book, and it's no wonder. With more 

than 2,600 quality TCG parts, cross referenced to over 

210,000 part numbers, this guide has more replacement 

line numbers than G.E. or RCA! 

LOOK FOR THE FULL LINE OF QUALITY TCG 
REPLACEMENT PARTS: 

• Transistors 

• Thyristors 

• Integrated Circuits 

• Rectifiers and Diodes 

• High Voltage Multipliers 
and Dividers 

■ Optoelectronic Devices 

• Zeners 



Microprocessors and 

Support Chips 

Memory IC's 

Thermal Cut-Off's 

Bridge Rectifiers 

Unijunctions 

RF Transistors 
* Microwave Oven 

Rectifiers 
■ Selenium Rectifiers 



G.E. is a registered trademark of the General Electric Company 



TCG parts perform 
equal to or better than any 
other parts on the market, 
and come backed by an 
exclusive, full two-year warranty 
to prove it. You're assured of 
consistent quality because TCG parts are tested on 
state-of-the-art computerized equipment. 
So be sure to ask your distributor for quality TCG 
replacement semiconductors in the bright green poly-bags 
and cartons that list device type, rating limits, diagrams 
and competitive equivalents right on the package! 
For your own copy of the cross reference guide that 
technicians are raving about, see your TCG distributor, 
or write: 



TCG 

TECHNICIAN 

COMPONENTS 
GROUP - 



NEW-TONE ELECTRONICS 
44 FARRAND STREET 
BLOOMFIELD, NEW JERSEY 07003 
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ceacmnq robot... 



•-*«^fl the most important microprocessor-controlled 
device since the introduction of the microcomputer. 



Your new robot will move. See. Hear. Speak, and 
learn whatever you teach it. 

HER0 1 is a completely self-contained, electro-me- 
chanical robot capable of interacting with its en- 
vironment Controlled by an on-boord. programma- 
ble computer, it has electronic sensors to detect light, 
sound, motion and obstructions in its path. 

The remarkable HERO 1 robot is in production now. 
ready for you. Buy assembled or build it from a kit. 
Either way, it is the only teaching robot in the world 
capable of demonstrating and performing every ma- 
jor function in robotics. 

It is also remarkably inexpensive, with the complete 
kit available at $1,500 and the as- 
sembled robot at $2,500. 

Capable of seven axes of motion, 
the robot can be programmed to pick 
up small objects with its arm. It will also 
speak in complete sentences, using 
its voice synthesizer. 

With its own on-board computer, 
HER0 1 can function free of any exter- 
nal control -traveling over a pre- 
determined course and performing 
specific functions you have 
programmed. 

Remarkable though the robot is, 
its companion Robotics Educa- 
tion Course is an even more 
significanf'firsi" It pro- 
vides a thorough under- 
stand in got robot r 
technologies, including L-s^ 
robotics programming. ^ ^ 

Consisting of a 1.200- 
page text divided into eleven learning units, this 
course is the most complete introduction to robotics 
available today. 

The robot brings the learning process to life with 
hands-on reinforcement of the principles as you learn 
them. You quickly get a practical grasp of industrial 
electronics, mechanics, computer theory and pro- 
gramming as applied to robots by putting them into 
action. 

Essentially, HERO 1 is a computer on wheels. You 
teach it. It teaches you. HERO 1's only limitations are 
your imagination and ingenuity in programming, as 
you challenge its capabilities. 



_ nna 
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Its onboard processor can take it through complex 
maneuvers. The programming process is straightfor- 
ward with provision for step-by-step debugging, en- 
hancement and other corrections. 

HER0 1 senses include: sound detection (frequency 
range 200-5000 Hz); light detection; ultrasonic rang- 
ing (range resolution u inch to 8 feet); ultrasonic mo- 
tion detection, speech synthesis: and real-time, four 
year calendar clock. 

A completely mobile platform robot, HER0 1 motion 

abilities permit head rotation and arm rotation of 350, 

shoulder rotation of 150. arm extension of 5 inches 

wrist pivot of 180 and wrist rotation 

t of 350. Gripper will open to a max- 



imum of3' 2 inches and rotate 90 
at extreme extension. Payloaa ca- 
pacity of arm is 8 oz. at maximum 
extension and 16 oz. at normal. 
HEROI uses a 6808 micropro- 
cessor that controls 13 functions 
and sense boards. Programmable 
through keypad, teaching pen- 
dant, or cassette interface, 
the robot features 



multiple operat- 
ing modes 
including 
program, repeat, 
learn, manual 
and sleep. 

Complete infor- 
mation on HERO 1 robot and 
course is now available in the Janu- 
ary Heathkit Catalog. If you are not presently 
receiving a catalog, fill out and mail the coupon be- 
low. Or pick one up at your local Heathkit Electronic 
Center.* 



Heathkit 

athkit/Z 
cational Systei 



Please send details on the HER0 1 Robot 

and robotics course. 

Mail to: Heath Company, Dept. 020-978 
Benton Harbor, Ml 49022 



'{Robots will be in the store in January). 



CIRCLE 18 ON FREE INFORMATION CARD 



SATELLITE/TELETEXT NEWS 



GARY ARLEN 

CONTRIBUTING EDITOR 



MORE ORIGINAL 
PROGRAMMING 









NEW PRODUCTS 



The ever-increasing number of cable/satellite programming networks are emphasizing 
original shows, rather than relying on a dwindling supply of Hollywood movies and other 
program sources. Home Box Office, Showtime, the cultural, sports, and special-interest 
channels have all revealed extensive plans for innovative schedules of newly-created shows. 

For example, HBO is working with Muppets creator Jim Hensonto develop a weekly series 
called "Fraggle Rock" that will feature a whole new breed of Muppets. HBO's upcoming 
line-up also includes a new series of "short story" programs, plus an original National 
Geographic Society series. Showtime will offer a few soap-opera-type series, plus a hefty 
roster of flashy stage performances. ESPN has made a deal with the new United States 
Football League to telecast two prime-time games per week during the USFL season, which 
begins in March, 1983. 

In addition, the recently launched Cable Health Network includes 25 original series, ranging 
from science and health news to healthcare advice and fitness programs. And entirely new 
channels — including UTV and Satellite News Channels — add to the viewing options. Moreov- 
er, there are new strategies for packaging satellite programs. For example, Tele- 
Communications Inc., one of the largest national cable-TV companies, is grouping a number 
of existing satellite program channels as a standard package of shows which it will offer on all 
of its cable systems. 



Channel Master has introduced a new generation of satellite-reception equipment, includ- 
ing redesigned devices from dishes to LNA's. The new CM earth stations are available in 8 
different models; each system includes a 10- or 12-foot dish, polar mount, 100° or 120° 
low-noise amplifiers, scaler feed with automatic polarizer, and 24-channel receiver- 
downconverter. The prime focus feed-assembly and downconverter are supported above the 
dish by aluminum struts. Correct polarity is automatically chosen by a special integral 
polarizer according to the channel selected by the receiver. Several of CM's new packages 
start in price under $4500. (Channel Master, Ellenville, NY 12428.) 

Pico-Savac has introduced a 100% reflective RF metal film which can be applied to 
existing and installed satellite antennas to improve contrast and gain. The company says the 
film covering will also increase noise rejection. The film, in effect, "remetalizes" the exposed 
surfaces on casted antennas, which often have bumps and other surface imperfections 
affecting reception. The RF films are available in 25-foot rolls, and Pico-Savac says that a 
10-foot antenna can be remetalized in an hour at a cost of less than $90. (Pico-Savac, 7165 
30th Avenue N, St. Petersburg, FL 33710.) 






MORE TEXT 

SIGNALS ON 

THE AIRWAYS 
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KPIX-TV, Channel 5 in San Francisco, has launched its DirectVision teletext experiment, 
using conventional Antiope technology to transmit a package of three different "magazines" 
of text and graphics. KPIX, owned by Group W Broadcasting, is testing the service until early 
1 983, at which time it will consider going ahead with a commercial service — possibly using the 
enhanced North American Broadcast Teletext Standard. For the test, DirectVision offers a 
group of electronic ads, a section of fast-breaking news, sports, business, and weather 
information, plus a section with classified ad listings supplied by a local newspaper chain. For 
the service, KPIX has introduced a section called DirectVision Extra Messages. Whenever a 
program or commercial appears which has a text supplement, teletext receivers auto- 
matically flash DV in the corner of the screen; viewers can then switch from the TV show to 
DirectVision for additional pertinent information. 

Meanwhile, public-TV stations are delving deeper into text services — in this case special- 
interest data for farmers and ranchers. Public Broadcasting Service and the U.S. Department 
of Agriculture are testing a farm-news service using closed captioning facilities, and transmit- 
ted via PBS stations in Denver, Tampa, Fresno, Springfield, MO, and Fargo, ND. If the 
one-year test is successful, PBS may eventually distribute the farm-data service via satellite 
to public-TV stations nationwide; for this year's test, data travels via phone lines from US DA to 
participating PBS stations via satellite. To view the timely data, farmers, commodity brokers, 
and others in the agribusiness must buy a Sears TeieCaption decoder for their TV sets in 
order to pick up the signal. R-E 
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"When will someone introduce 
high-performance scopes without 

the high prices?" 








V-152F— 15 MHz 

$595 








V-202F— 20 MHz 

$695 




V-302F —30 MHz 

$799 




V-209 —20 MHz 

$945 







V-353F— 35 MHz 

$949 



V-650F — -60 MHz 

$1,195 



V-509— 50 MHz 

$1,650 



V-1050F— 100 MHz 

$1,980 



#HITACHI HEARD YOU 



Ask no longer. Hitachi has just answered your 
question with 8 new portable oscilloscopes. In fact, 
they're the highest-quality scopes around for the 
money. 

We call them our F series. They range from 
1 5 MHz to 100 MHz and can be used for all types of 
bench and field work. There are dual-trace and quad- 
trace models. Several have delayed sweep. All are 
lightweight Compact. And feature functionally 
grouped operating controls and bright, easy-to-read 
CRTs. Here's a closer look at each model: 
V-152F . A 15 MHz, dual-trace scope, sensitive to 
1 mWdiv at 7 MHz. It has a 5"CRT. $595. 
V-202F. A 20 MHz, dual-trace scope, sensitive to 
1 mV/div at 7 MHz. It has a 5.5"CRT. $695. 
V-302F . A 30 MHz dual-trace scope, sensitive to 
1 mV/div at 7 MHz. It features signal delay and a 
5" CRT. S799. 

V-353F. A 35 MHz, dual-trace delayed sweep scope, 
sensitive to 1 mV/div at 7 MHz. It features a 
5.5"square CRT. $949. 



V-209 . A 20 MHz, dual trace, mini-portable scope, 

sensitive to 1 mV/div at 5 MHz. It features AC/DC 

operation and has a 3. 5" CRT, and weighs only 

10 lbs. Battery included. $945. 

V- 650F . A 60 MHz, dual-trace scope, sensitive to 

1 mV/div at 10 MHz. It features delaved sweep and 

a6"CRT. $1,195. 

V-509 . A 50 MHz, dual-trace, mini-portable scope 

with optional battery pack, sensitive to 1 mV/div at 

10 MHz. It features delayed sweep and a 6" CRT, and 

weighs 11 lbs. $1,650 . 

V-105OF . A 100 MHz, quad-trace scope, sensitive to 

0.5 mV/div at 5 MHz. It features delayed sweep and a 

6"CRT. $1,980. 

There they are. High-performance scopes 
without the high prices. And all are backed by 
Hitachi's reputation for quality. To learn more, write 
or call us today. Hitachi Denshi America, Ltd,, 
175 Crossways Park West, Woodbury, NY 11797. 
Phone: (516) 921-7200. Offices also in Atlanta, 
Chicago and Los Angeles. 
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CIRCLE 83 ON FREE INFORMATION CARD 



LETTERS 



Address your comments to: Letters, Radio-Electronics, 

200 Park Avenue South, New York, NY 10003 



AGREEMENT 

Just had to send you a little note after read- 
ing Mr. Paul T. Keliy's letter in the September 
1982 Radio-Electronics. Audio Amateur 
and Radio- Electronics are the only maga- 
zines in their field worth subscribing to. There 
may be an occasion to pick up another 
publisher's magazine for a specific article, but 
the aforementioned periodicals are the only 
ones to read on a constant basis. 
GARY A. NACHMAN 
Oak Park. Ml 

ROAD-INFORMATION SYSTEM 
The letter by Mr. Charles Koontz titled 
"Road-Information System" (Radio- 
Electronics, July, page 22) states: "...due to 
the wrong transmitting -antenna design, the 
reliable fringe reception of FM stations be- 
yond 65 miles is almost a thing of the past." 
The implication is that the coverage was bet- 



ter at some other time in the past. That state- 
ment is clearly incorrect and may mislead 
your readers. 

The far-distant normal reception from an 
FM station is a function of transmitted power 
and antenna height above the terrain. 
Weather conditions affecting refraction also 
play a part in the signal level beyond about 35 
miles from the transmitter. Since the mid- 
60's, FM stations have been converting to 
circularly polarized (CP) antennas; that has 
vastly improved the signal level of FM sta- 
tions received in automobiles. As one holding 
a patent on CP antennas presently man- 
ufactured for use by FM stations, I could not 
let that statement go unchallenged. Ninety- 
nine percent of the U.S. FM stations use CP 
transmitting antennas' 

Mr. Koontz also states that FM transmitters 
using his KQ2 system "...will be broadcasting 
high detail full-color pictures over FM stations 



broadcasting on mono, stereo, and quad- 
raphonic, with and without SCA." That is sim- 
ply not true, unless Mr. Koontz has dis- 
covered a new law of physics! As is well 
known, TV picture definition is simply a func- 
tion of bandwidth, FM broadcasting band- 
width is limited by FCC allocations to ± 1 00 
kHz. Our 525-line TV video requires an RF 
bandwidth of 4.5 mHz. Koontz simply cannot 
squeeze that into 200 kHz! 

On another subject, Mr. Koontz feels that 
the older tube FM exciters and transmitters 
were much better in technical response than 
the current state-of-the-art solid-state excit- 
ers and RF drivers with singe-tube 1,5, 10 
kW final RF amplifiers. I suggest that he read 
the specifications of any current FM 
transmitting equipment available from the 
manufacturers. He will learn that such current 
equipment is at least two orders of magnitude 
continued on page 20 
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OK MACHINE AND TOOL ■ 
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IC INSERTION/ 
EXTRACTION KIT 

■"OjOti DIP E ril'«1*'t «nq 
<rt«ncHi 1d acccmnoiljAi- >■ ICi 
iitjm ij r D *D E^| rMn Ifiil 
tmij* ccinductric iurtac«l li>* 
■CUDS tH* and i«liid*ifl'CHM>o1 

™""°" EST" S37." 



PIN FORMING TOOL 



€ 






puis iC's on their irue row to row spacing. One 
side is lor .300 cenlers, Flip tool over lor devices 
on 600 coolers. Put device In tool and 
squeeze 

ONE TOOL DOES S Thru 40 PINS' 

StockNo. 11059 $12. 95 



SOCKET WRAP ID 
DIP hoK M«d P*H* i*r*i 
Mti nuT-Br-iantfitl^PJi *oca 
HH 5W ciflba iocv«n>HGrr»»* 1 

^racpi'ij 10 4'fl'lV pro 4iiQ 
™r il» on 1h*m rw tocJliCi CMfl 
nwm««i lu«1*<i *tc S.^pMim 

-I H — '" *rjcr-ij H.iuPv 
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IU): id e-i 

I371B Jnp*, 

HMO ;4o<n 

HJ301 Jlnit 

<J30? irj.p.1. 
« 330.3- «fl-» 



$1 .82 per pack 



IC EXTRACTOR 

One-piece, spring steel con- 
struction. Will exl ract aU LS L MSI 
and SSL devices with B to 24 

13313 S2, 1U 



MODUTEC 




S 



MJniclamp AC Voht-Ammeter 
allows singling one conductor out of 
many wilhoul disarrangement 

Stock No AC Amoortt Pnct 
jrf^tfft'"" ,3T 3° U-25A K39.60 

ACCESSORY LINE SPLITTER 
iiiicvvsfiisi read i ngs of AC powef con- 
sumption of plug in equipment with- 
out separation of leads. ft 

SrockNo. taT^7 $9. 95 

POCKET SJZED 
BATTERY TESTER 
for all lypes of small baileriesirom 
Lj 35v to 45v Ci0 oq 

StockNo- 13733 *P 1 0» J 

VOLT-JCATOfl 

auEamolive diagnostic meter plugjs 
mlo lighter socket and Indlcales bat' 
tery condition and charging rales. 

Stock No . 1 3T3o $15.*^ 
AC VOLTAGE TESTER 
fHugs mlo any llOv service recept 
able to check time voltage over 50 
ISO VAC A . _ a _ 

Stc-ckNo. 13735 $1 4. 9S 
VOMMULTIT ESTER 
versatile Volt'Ohrn-MilliamrTieler in 
small package -_ 

$13 9 ' 



Slock Ms. 13729 



Drawer Q Milford 
NJ 08848-9990 



TOLL 800-526-5960 

FREE In NJ [201 ) 996-4093 



Send lor Free Calalog - 
over 11 00 parrs 
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2* PHILIPS 
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DATA PRECISION 



SjtpmctSHW 



LEADER 



'*KPRECISIOI\l 



15 MHz TRIGGERED 
SWEEP SCOPE 



MODEL 

1477 




549500 

WAS •645" 



■ Mode automatically shifts between 
CHOP and ALTERNATE 

■ Bright P31 blue phosphor 

■ Front-panel X-Y operation 

■ Differential input capability 

■ 19 calibrated sweeps— .5^S EC/cm 
to .5SEC/cm 

■ Sweep to .VSEC/cm with 5x; 
1.5SEC/cm with uncalibrated vernier 

PRICE DOES NOT INCLUDE PROBES 



fCPRECISION 



30 MHz TRIGGERED 
SCOPE 



MODEL 
■" i 1479B 




$595°° 

was $895. 



Built-in signal delay line permits 
view of leading edge of high fre- 
quency pulse rise time. 

Triggers on signals up to 50MHz 

Rectangular CRT with P31 phos- 
phor 

Mode automatically shifts between 
CHOP and ALTERNATE 

PRICE DOES NOT INCLUDE PROBES 



*KPflEetSIDN 



70 MHz. Dual Time 
BASE SCOPE 



* 



oi 




MODEL 
1570 J^p^ 11 ^^""" WASS1570 

■ 1 mV/di vision sensitivity to 70 MHz 

■ 500 /j.V'division cascade sensitivity 

■ Four-input operation provides trig- 
ger view on 4 separate inputs. 

■ Alternate time base operation 

■ Switching power supply delivers 
best efficiency and regulation at 
lowest weight 

PRICE DOES NOT INCLUDE PROBES 



IFLUKEI 

«hh ■■■■» " 

MODEL 8060A 
— 




■ .05% accuracy 

■ True RMS 

■ 30KHz bandwidth 

■ Relative measure- 
ments 

■ Beeper 

$279°° 



4% DIGIT 
. MULTIMETERS 

■ Frequency 
measurements to 
200KHz 

■ dB measurements 

■ Relative measure- 
ments 

■ True RMS 

■ High-speed Beeper 

$349°° 

MODEL 8062A 
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FUNCTION GENERATORS 




MODEL 3010 

$179 95 



was $220. 



SWEEP FUNCTION 

MODEL 3020 



$299 



95 



was $379. 



■ Four miiruniomsi In one package — 
sweep generator, Junction generator 
pulse generator, tone-burst generator 

■ Covers 0.02Hz-2MHi 

■ 1000:1 tuning range 

■ Low-distortion high-accuracy outputs 

* Sine, square and triangle output 

■ Variable and ^xed TTL. OU1 puis 

■ O.i Hz to 1MH-: In six ranges 

■ Push button fsng* and runetion selection 

■ Typical sine wave distortion under 
0.5% from 1 Hz to 1 DGkhht 



HITACHI 



35MHz 

DUAL TRACE 

W/DELAY 





5 699 



MODEL 352 

HIGH PERFOR- 
MANCE LAB SCOPE. 
A MINUS B INPUT 



FHICE DOES NOT INCLUDE PHOBES 




FUNCTION 
GENERATOR 



MODEL 
420 



$ 169 S5 

Reg. '194™ 



Sine, square and triangle output 
Variable and fixed TTL outputs 



ORDERING INFORMATION 

■ All prices plus shipping charges. Please call for 
appropriate charges. Use our toll free number. 

■ New York State residents add appropriate sales tax. 
a PRICES SUBJECT TO CHANGE WITHOUT NOTICE, 

Quantities are limited Offer ends Jan 31,11 




tou- 

800 



gS»i* 



uhe „ THE TEST EQUIPMENT SPECIALISTS 



54 WEST 45th STREET, NEW YORK. NY 10036 212-687-2224, 



ADVANCE— r~ 
TRONICS^-' 



New from NRI 



Industrial Electronics 
with color computer. 

Get a head start in the emerging technologies 

with practical training in control systems, 

instrumentation, robotics, optoelectronics, and lasers. 

Exclusive computer-aided instruction! 
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Here's the training that gets 
you into the heart of American 
industry's rebirth. Over $5 billion a 
year will be spent in automation 
alone. . . $2.3 billion in com- 
puterized control systems . . . $600 
million in industrial robots and 
robotics is only just getting 
underway! To help meet 
the soaring demand for 
people to operate, main- 
tain, repair, and design 
these control systems, NRI 
has created the only com- 
plete training in Industrial 
Electronics for Instrumen- 
tation and Control Technicians 

Learn on Your 
Own Computer 

NRI training is more than 
lessons. . .it's experiences. You 
learn by doing, using the TRS-80™ 
color computer to learn about con- 
trol systems, programming, and 
troubleshooting. It comes with 
special computer-aided instruction 
programs to speed learning, is 
expandable for business and 
personal computing, and is 
yours to keep. And that's just 
the beginning. 

NRI's exclusive Discov- 
ery Lab® is designed to inter- 
face with your computer 
-and special breadboarding 
' card so you build demonstra- 
tion circuitry, "see" inside 
your computer, and follow its 
operation. You also get profes- 




(TR5-S0 is a Indemark of Ihc 
fttdto Shid dlvfcstan of TMy Corp.) 



Your training includes the 
TRS-80 color computer, the NRI 
Discovery Lab, interfacing breadboard, 
digital multimeter, frequency counter, 
computer-assisted training programs, 
audio Instruction tape, and 46 profusely 
illustrated lessons. 

sional quality instruments, includ- 
ing your own digital multimeter 
and CMOS frequency counter. 
You'll use them during your 
hands-on training, keep them 
to use in your work. 

No Experience 
Needed 

Your NRI training is thor- 
ough and complete. Starts you 
with the fundamentals, builds step 
by-step up to the most advanced 
concepts. You learn about automa- 
tic control and feedback systems, 
control motors, numerical con- 
trol systems, lasers and optoelec- 
tronics, robotics, microprocessors, 
instrumentation, computer 
peripherals, and much more. NRI 
keeps you up with technology to 



make the most of the big demand 
for control and instrumentation 
technicians. 

Send for Free Catalog 

Send the postage-paid card 
for NRI's big electronic careers 
catalog. There's no cost or obliga- 
tion, and no salesman will call. 
In it, you'll find complete lesson 
plans, equipment descriptions, and 
career opportunities in this 
exciting field. You'll also 
get information on almost 
a dozen other electronic 
courses including Microcom- 
puters, Electronic Design, TV/ 
Audio/Video Servicing, Digital 
Electronics, and more. Act today 
and get on with your future. If card 
has been used, write to us. 




NRI Schools 

McGraw-Hill Continuing 
Education Center 
. 3939 Wisconsin Ave. 
J[l| | Washington, D.C. 20016 

We'll give you tomorrow. 
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LETTERS 

continued from page 14 



better than the ones manufactured in the 5CTs 
and mid-60's, when comparing im- 
provements in distortion, AM and FM noise 
levels, stereo separation, and also intermod 
distortion. 

PETER K. ONNIGIAN 
Sacramento, CA 95822 

ENERGY MISER 

There were some errors in the editing of my 
article, "Energy Miser" in the August Radio- 
Electronics. 

The following information may be helpful to 
your readers. 

Temperature Fahrenheit = 1.8 x tem- 
perature Kelvin -459.67°. 

The output of 1CI2 (555) terminal no. 3 will 
go low when the voltage at terminal no. 6 is % 
V cc or 4 volts. 

The output will go high when the voltage at 
terminal no. 2 is V4 V cc or 2 volts. 

Relay RY1 contacts must be normally 
open. 

A 1000-ohm resistor must be inserted in 
series with the base of Q1 (276-2017) and 
connected to D9 (IN 1202). Without that resis- 
tor in the circuit, LED1 will not function. 

Also, in the interest of ease of construction, 
perforated board was used for power-supply 
construction, and Radio Shack #276-1 70 PC 
boards for the IC circuitry. Multi-turn 
potentiometers were used for R 1 , R3, R6, R9, 
R1 1 , R27, and R34 (PC type). 
ROLAND GIBSON 




FIG. 1 



PAY-TV DECODER 
ADD-ON 

I enjoyed reading about the add-on for im- 
proving pay-TV decoders in the June 1982 
issue of Radio-Electronics. Fortunately, a 
problem I found in the interface can be solved 
by removing two resistors (see Fig. 1). 

Step two of the alignment procedure asks 
us to connect the input (R1 ) to ground and, in 
effect, adjust R3 so that the voltage to S1 is 
the same as the voltage from R5 (about 10 
volts). That is clearly not possible, because 
the voltage to S1 (S1 open) can be at max- 
imum only 7 volts (1 2V x 20K/32K). Remov- 
ing R2 and R4 stops the action of R3 on the 
0-dB gain adjustment, and eliminates the 
need for the second step in alignment. The 
circuit will function as described with R3 ad- 
justed to about 2.8K. 

( suspect that R2 and R4 are leftovers from 



an earlier version of the circuit, because they 
serve no apparent function. 
BILL STRUVE. 
Memphis, Tenn. 

ON NIKOLA TESLA 

It is fascinating that there have been so 
many readers commenting on Nikola Tesla's 
work in the last few months. Alfred C. Powell, 
and most recently George de Luce nay, come 
to mind. Something needs to be done here to 
revive and re-examine some of the amazing 
work that Tesla did. 

I'd be willing to act as a collection point for 
information and comments on Tesla's work 
as uncovered by your readers. Perhaps I 
could afford to print a "newsletter" type of 
publication occasionally, covering such 
things as little -known facts about Tesla's 
work and reviews of books relating to his life 
and accomplishments. 

If I receive enough interesting items, may- 



be even a magazine column or two might be 
produced. 

Here are a few of the more interesting 
items about Nikola Tesla that I have encoun- 
tered over the years: 

1. Supposedly, a re-creation of Tesla's 
biggest coil has been observed to create 6a// 
lightning from time to time. That obviously 
needs further investigation. 

2. When a child, I saw the mushroom- 
shaped tower that Tesla used for an antenna. 
That antenna was said to be able to transmit a 
usable amount of power to a boat out in the 
Atlantic Ocean. 

3. Tesla apparently had at least an in- 
tuitive knowledge of the ionosphere and its 
importance in his radio-power experiments. 
He even suggested that one might derive 
power from atmospheric ionization— an idea 
that is fascinating even now. 

Let's hear about whatever other little- 
known facts or insights anybody may have. I'll 
make every effort to reply to all who write to 
me at the address below. 
PETER LEFFERTS, 
1 640 Decker Ave., 
San Martin, CA 95046 



TV ANTENNAS 

I have just finished reading "How To Select 
The Best TV Antenna," by Gary J. Arnold, in 
the August 1982 Radio-Electronics. 
Although I agree with most of the points in this 
article. I want to point out to you a glaring 
error, which appears on page 85. 

Mr. Arnold stated, "...generally, every ten 
feet of height, starting from forty feet from 



ground level will actually double the signal 
strength of weak, distant signals." 

I believe that if Mr. Arnold will consult a 
qualified antenna or frequency-transmission 
expert, he will find that he is in error. I believe 
that the generally accepted theory states that 
your signal-level will increase approximately 
3 dB each time you double your height above 
the ground, starting at approximately the 30- 
foot level. That means that if your signal-level 
30 feet off the ground is dBmv, then at 60 
feet your signal would be approximately +3 
dBmv; at 120 feet it would then be + 6 dBmv, 
and at 240 feet it would be + 9 dBmv, etc. 
MELVIN SHANK, 

President, Master Antenna Systems, Inc., 
Orange, CT 

UHF-TV RECEPTION 

I think that your UHF-TV reception articles 
are the best that you have run during the past 
year. In fact, they are the main reason why I 
subscribed to your magazine. 

Nevertheless, I find a glaring neglect of the 
specifics of the lead-in wire. I live in a valley, 
which leaves me 700 feet from a decent an- 
tenna site. For that reason, line- losses form a 
major part of my problem. I have installed 
slotted twin- lead for its low insertion loss, but I 
do lose all UHF signals during wet weather. In 
dry weather, the line does carry enough UHF 
signal to get a fine picture on at least one 
channel. To get that signal, I am using a 5-foot 
parabolic antenna and the Radio Shack pre- 
amp mentioned in your July 1 981 article. That 
article gave me the nerve to try this system, 
and I thank you for it. 

When I was planning my system, I could 



have used a lot more information about wet/ 
dry attenuation vs. price for various types of 
lead-in. All of your authors have presumed 
that their readers have short down-leads! 
How about some articles for those of us who 
must use long stretches of cable? 
DAVID CUSICK 
Huntington, WV 

MAIL-ORDER SOURCE 

I wish to bring to your attention the omis- 
sion of the Sintec Company from your list of 
mail-ordersourcesfollowingthearticleonthe 
subject in the November 1982 Radio- 
Electronics (pages 51, 53). 

We have been an advertiser in Radio- 
Electronics for some time, and Sintec has 
been supplying many of your readers with 
quality electronics parts by mail through your 
ads and our free catalog. Please let your 
readers know that our free catalog is avail- 
able by writing to: SINTEC CO., Drawer Q, 
Milford, NJ 08848. 
FRANK FOLMSBEE, President 



THE CASIO COMPUTER 

I just purchased your October 1 982 issue 
and noticed that you missed one in the sec- 
tion titled Your Own Computer — 92-page 
Buyer's Guide. Missing is Casio's model FX- 
9000 personal computer. 

I sell those computers and I feel that they 
are excel lent- quality machines. The Casio 
computer is not often recognized in surveys 
such as yours. 

The Casio model FX-9000 features (1) an 
Option Board OP-1, The board attaches to 
the lower rear part of the main frame and 



TCL/ 2300 SERIES 

Cr\ PORTABLE OSCILLOSCOPES 



THE FIELD 
SERVICE SCOPES 



Tough enough for the road. 



ie 2300 Series is 
unassailable proof that 
sensitive instruments 
needn't be delicate. No 

other scopes are so 
immune to abuse and to 
day-to-day wear and 
tear. They feature 506s 
shock resistance, our 
highest electromagnetic 
compatibility, and 
high-performance 



measurement — all in 
an ultra-durable 17-lb. 
package 

Bottom line: the lowest 
life cycle costs of 
any high performance 
portable. Thanks to 
fewer components. 
Easier access to internal 
parts. Plus less 
downtime and fewer 
back-up instruments re- 



quired, as proven by 
the toughest reliability 
testing we know of — 
our own. 

All that, and Tek per- 
formance tool Select 
dc to 100 MHz with 
5 ns horizontal sweep. 
2mV/div vertical 
sensitivity. Built-in 
delta time and DMM. 
This time, get the scopes 



that can handle the hard 
knocks of your business 
wherever the business 
takes you. Order today 
— or ask for the full Tek 
2300 story! Call toll free: 

Order toll free: 

1-800-426-2200 
Extension 21 

In Oregon call collect 
(503) 627-9000 Ext. 21 



Tektronix 
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BIG 



PERFORMANCE 



small 



PACKAGE 



Model 240 




Video Generator 



• Video output lor all VCR. CCTV and 
Monitor Applications * 1 volt into 75 « 
toad 

• RF output: CH 2, 3, 4 

• Scope trigger output for V or H sync 

• 10 step gray-scale staircase signal 
for video circuit analysis 

• 1 bar and 3 bar gated rain bow pattern 

• 8 other dot, bar and line patterns 

• Operates from 2 std. 9V batteries or 
115VAC 

• Single slide switch control 

• Complete with test leads, protective 
cover, AC adapter, comprehensive 

instruction manual 



PRICED UNDER $200. 

THE 240 DOES SO MUCH 
FOR SO LITTLE!! 




THE HICKDK ELECTRICAL INSTRUMENT CO. 
10514 Dupont Avenue . Cleveland. Ohio 441QB 
(2161 541-8080 • TWX: 910.421-B2B6 
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contains a graphic-printer interface, a 
character-printer interface, a cassette-tape 
interface, and a clock, alarm, and calendar 
logic with power backup; and (2) an Option 
Box-2. That contains 2 single-sided double- 
density floppy disk drives (including 
operating-system software) and RS-232C in- 
terface together in a single unit that connects 
to the OP-1 with a cable (that last unit is 
available now!). 

Casio will have more computers coming 
out the first of the year. 
MICHAEL VAUGHAN 
Knoxvilie, TN 



CAN ANYONE HELP? 

Perhaps you can help me. I have a 

telephone-answering set that needs repair. I 
also need an owner's instruction manual for 
the operation of the set. 

The trade name of the set is Zegna; it was 
manufactured by Hung Nien Electronics, 
Ltd., Hong Kong. I would appreciate the 
name and address of the company that dis- 
tributes them in the United States. 
H. L GRAY 
1 14 Etmwood Drive, 
Lafayette, LA 70503 

We are giving Mr Grays full address so that 
any reader who knows the address he is 
seeking can write to him directly, — Editor 



8 BITS VS, 10 BITS 

The article "8-Bits Vs. 1 6-Bits" in the Octo- 
ber 1 982 Radio-Electronics contained a few 
misconceptions that I'd like to straighten out. 

The article described the 8088 (the micro- 
processor used in the IBM personal comput- 
ers) as a 1 6-bit processor; the error appears 
elsewhere in the issue, and I've seen it in 
other publications. The Intel 8088 is an 8-bit 
device; the Intel 8086 is a 16-bit device. Both 
processors execute an identical instruction 
set, and have the same internal register 
structure. When the 8088 wants to get a 1 6- 
bit memory word, however, it has to fetch two 
8-bit bytes. In the time it takes to fetch one of 
those bytes, the 8086 can fetch the entire 
word. 

The misconception presumably arises be- 
cause the 8088's internal architecture is 1 6 
bits wide. There's some justice in the idea, 
but to be consistent the honor could be ex- 
tended to other 8-bit processors with ele- 
ments of 16-bit architecture. The Motorola 
6809 is an example. 

I hasten to note that a significant achieve- 
ment of the 8086/8088 design is the in- 
dependence of instruction fetching as op- 
posed to execution (program instructions are 
obtained before the processor actually needs 
them — during "spare time"), so that the 
8088 's performance, in this respect, should 
be as good as the 8086's in many cases. (The 
fetching of operands — data — is another 
story.) The 8088, however, is still an 8-bit 
processor, at least if we're referring 10 the 
width of the data path, which would seem to 
be the only reasonable use of the term. 

The article also asserts that 16-bit pro- 
cessors can address more memory than 8-bit 
processors. While that is true of most of the 
actual products available in the marketplace 
(which is probably what the author had in 
mind), it is not a universal truth and is related 
to marketing factors rather than to anything 



dictated by digital logic. 

In a similar confusion, it is suggested in the 
next paragraph or so that the larger address 
space is one factor responsible for the in- 
creased speed of 1 6-bit processors over 8-bit 
processors. That is not a direct relationship; a 
wider address bus means that the processor 
can deal with more memory, which might in 
some cases make a particular computer run- 
ning a particular program faster, but in other 
cases might have no such effect at all. The 
major inherent speed advantage of a 1 6-bit 
computer over an 8-bit computer is in the 
width of the data path: the 16-bit computer 
can move twice as much data in the same 
time as an 8 -bit computer. (1 6-bit processors 
usually have more powerful instruction sets 
and architectures than 8-bit processors, 
which also tends to improve speed; but that, 
like memory-addressing capability, is a 
ma rketi n g/hi stori cat phe no me n on . ) 
J.6. OWEN 
Port Jefferson Station, NY 

AM STEREO 

I would like to see in your magazine an 
article (or series of articles) on AM stereo— a 
project for converting your current FM stereo/ 
AM mono tuner into an AM stereo/FM stereo. 
I realize that the ICs for such a project might 
not yet be available, but I would like to see an 
article on the subject as soon as possible. 
Station CKLW — Detroit, Ml, has just gone to 
AM stereo, as has Station WLS, Chicago. 

I would also like to see articles on tele- 
phone projects — hold buttons, extension 
lights, etc. 

Keep up the good work on your very fine 
magazine. 

JOHN PAVLICA, JR. 
Toldeo, OH 

EASE OFF COMPUTER ARTICLES 

1 am a loyal reader and subscriber, and I 
most enjoy your "Build This" features and the 
video sections. 

Please ease off the computer articles. You 
don't need them, I am not a diehard or an 
oldtimer; I fix the 32-bit long monsters for a 
living. But there are enough sources of com- 
puter information already. 

You p roba bly wou 1 d do a good j ob of cover- 
ing both component-level electronics and 
computers, but I doubt that you could better 
the great job you're doing now. 
JOSEPH W. MILLER 
Reading, PA 

UHF PREAMP 

Just a quick note to tell you that I built the 
UHF preamp from your May, 1982 issue. 
That is one project which was well worth the 
money. I live in the Smokie Mountains of 
North Carolina, about 45 miles west of Ashe- 
ville, with the Education Channel #17 trans- 
lator hidden behind a mountain about nine 
miles as the crow flies. I first installed a new 
UHF antenna from Radio Shack. Used Chan- 
nel Master RG-59 foam with aluminum foil. 

I can say truthfully that my signal improved 
on a scale of 1 to 1 00 — 95%. No snow, color 
excellent, better than my former best chan- 
nel, which was CBS. Also, I am using a 12- 
inch Sony. 

Thank you for a good project that worked. I 
got my kit from Quest Electronics PDQ. 
BURRELL M. RHODES, K4BVJ 
Whittier, NC R-E 



Part for part, 
more turn-ons than 
ever before. 



ThenewECG® 
Master Guide Is here 
with even more 
Svlvania semiconductors 

It's called the Master because it's far 
and away the industry's most com- 
prehensive source for getting the 
parts you need, when you need 
them. In its 500+ pages, you'll 
find over 200, 000 original 
parts which can be cross- 
referenced to 3000+ 
replacement products. 
Since the last Master, 
those replacements 
include more than 700 
new types, and most 
hard-to-find foreign parts. 
Replace your old guide 
with the new, bigger and bet 
ter Master today. It's as easy 
as calling 1-800-225-8326 toll- 
free (in Massachusetts, call 
1-617-890-6107) for the name 
and number of your nearest 
distributor. Or just send 
$3. 25 to: Philips ECG, Inc., 
70 Empire Drive, West 
Seneca, New York 14224. 



If its ECG.it fits 
And it works. 

PhilipsECG 

A North American Philips Company 




EQUIPMENT REPORTS 



eath Model 10-3220 
20-MHz Dual Trace 
Portable Oscilloscope 
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THE HEATH COMPANY'S (BENTON HAR- 

bor, MI 49022) first electronics kit was an 



oscilloscope (its very "first kit was an air- 
plane). With the model 10-3220 20-MHz 



dual-trace portable oscilloscope. Heath 
continues its tradition of supplying quali- 
ty test equipment in kit Form. 

The scope, smaller than standard bench 
units (it measures 5 '/: x 13 x 18 inches 
and weighs about 22 pounds with its op- 
tional battery pack), is intended primarily 
for use in the Field, Its size even allows it 
to fit under an airplane seat. 

With portability a prime consideration, 
Heath has made the 10-3220 extremely 
flexible in its power requirements. It will 
operate from standard 50 or 60-Hz AC 
line current over a range of 105 to 270 
volts. The unit also operates from a vari- 
ety of DC sources. A rechargeable 12- 
volt battery pack is available; it fits into a 
compartment inside the scope. The 
batteries are recharged from the scope's 
power supply , and LED' s are prov ided on 
the front of the unit to indicate that charg- 



2300 MHz VARIABLE DOWNCONVERTER 



ANTENNA KIT 





J2 WASHERS 
31 SPACERS 
MOUNTING BRACKET 
6" RG 174 COAX 
'F' CONNECTOR • 35" ROD 
6Vz" x 4" P.V.C. PIPE 
DRILLED END CAPS • HARDWARE 



POWER SUPPLY 

KIT 




POWER TRANSFORMER 
COURSE TUNE POT 
FINE TUNE POT. 
3'F' CONNECTORS 
RESISTORS & CAPS 
LED WITH HOLDER 
TERMINAL STRIP 



P.O. BOARD 

RF CHOKE 

KNOB 

WIRE 

2 SWITCHES 

4 DIODES 

LM 317 REG. 



WOOD GRAIN CABINET WITH SILK 
SCREENED hunt and back $10,95 Extra 

BUILT POWER SUPPLY $34.95 



Complete 

Down Converter 

System 

INCLUDES 

ANTENNA KIT 

POWER SUPPLY KIT 

CONVERTER KIT 

SPECIAL $49.95 



QUANTITY 

DISCOUNTS 

Any Price in Adv. 

10 pes. 12% off 

25 pes. 18% eft 

50 pes. 25% off 

100 pes 30% off 

1000 pea. 35% of! 

No Mixing for 

Quantity Discount 



PARTS 

Converter P.C. Board 

Plated through holes 

for stability $4.95 

Power Supply 

P.C. Board 2.95 

MRF 901 2.00 

NE02135 4.95 

2835 Diodes 95 

.001 Chip 

Caps 10/3.95 

Choke Set of 4 1.95 

LM 317 Regulator 1.25 
*F' Connectors 

Chassis 50 

Wall Transformer 

12 VAC 700 MA....4.95 

*U' Bolt 95 

BALUN 

75 to 300 ohm 1.95 

BALUN 

for rabbit ears....2.95 
*RG 59/U COAX 

WITH CONNECTORS 
FACTORY MADE 

100 Ft. . 117.50 

50 Ft. 9.50 

25 Ft. . . 5.75 

3 Ft. 2.50 



CONVERTER 




P.C. BOARD PRE-DRILLED 
SOLDER PLATED WITH 
PLATED THROUGH HOLES 
FOR A MORE STABLE PIC- 
TURE, v^w" 

.... -2.127 t/o-r r£m*>^-- 

3 -MW=-%lrfRANS+ST©R-- 
2 HP 2835 Diodes 

6 .001 Chip Caps. 

9 Resistors 

4 Prewound chokes 
1 Electrolytic Cap. 
1 Pre Made Probe 



* WIRED P.C. BOARD TEST- 
ED, READY TO CONNECT TO 
CAN WITH PROBE & CABLE 
CONNECTOR ATTACHED. 
$24.95 



We will tune conver- 
ter board for $12.50 
trouble shoot 

add 7.50 

trouble shoot 
power supply.,$12.50 

plus any parts needed. 



We will accept telephone orders tor Visa & Mastercard 
No C.O.D. Orders 

To Order Call 800-428-3500 317-291-7262 

Complete Kit Weigh; 10 pounds. Please add Sufficient Postage 

6254 La Pas Trail 
Indianapolis, Indiana 46268 
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The Electronics EoqkCwb $ 

Exciting projects, 
troubleshooting and repair // 
tips, and hands-on, 
do-it-yourself info . . . plus 
hundreds of time- and 
money-saving ideas! 



Select 5 fact-filled volumes 
for only $295 



(total value up to $96.75) 
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7 very good reasons to try 
Electronics Book Club 

Blue Ridge Summit, FA 17214 

* Reduced Member Prices. Save 20 % to 75 % on books sure 
to increase your know-how 

* Satisfaction Guaranteed. All books returnable within 10 
days without obligation 

* Club News Bulletins. All about current selections— mains, 
alternates, extras — plus bonus offers. Comes 13 times a year 
with dozens of up-to-the-minute titles you can pick from 

* "Automatic Order." Do nothing, and the Main selection 
will be shipped automatically! But ... if you want an Alter- 
nate selection— or no books at all— we'll follow the instruc- 
tions you give on the reply form provided with every News 
Bulletin 

* Continuing Benefits. Get a Dividend Certificate with every 
book purchased after fulfilling membership obligation, and 
qualify for discounts on many other volumes 

■ Bonus Specials. Take advantage of sales, events, and 
added-value promotions 

■ Exceptional Quality. All books are first-rate publisher's 
editions, filled with useful, up-to-the-minute information 

mmmmemmmmmffiffim 



1 Electrons Book Cuib 




Blue Ridge Summit, PA 17214 

Please accept my membership in Electronics Book Club and 
send the 5 volumes circled below, billing me $2.95 plus 
shipping and handling charges. If not satisfied, I may return 
the books within ten days without obligation and have my 
membership cancelled. I agree to purchase 4 or more books 
at reduced Club prices (plus shipping/handling) during the 
next 12 months, and may resign any time thereafter. 

335 973 1050 1108 1113 1128 1138 1169 

1191 1199 1211 1218 1245 1277 1288 

1296 1306 1349 1383 1390 1396 1409 1420 

1429 1435 1436 1449 1465 1467 1486 



Name 



Phone . 



Address 
City 



Zip 



State . 

[Valid for new members only. Foreign and Canada add 20%. Orders outside 
Canada must be prepaid with international money orders En U.S. dollars.) 
This order subject to acceptance by Electronics Boot Club RE-183 
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ing is taking place, and also to show when 
the battery charge is getting low. A mini- 
mum of two hours of operation is pro- 
vided by a set of fully charged batteries. 
Recharging (and trickle charging) are 
automatic when the scope is operated 
from an AC supply. The unit can also be 
operated from any external 11 -24- volt- 
DC source. Power-supply options are 
switch selectable from the rear panel. 
Power consumption is approximately 34 
watts. 

Features 

The dual-trace scope has a DC band- 
width of from DC to 20 MHz (-3 dB) 
and an AC bandwidth ranging from 3 Hz 
to 20 MHz ( - 3 dB). Sensitivity is given 
as 2 mV/cm, and the maximum permiss- 
ible input is 400 volts. Vertical rise time is 
on the order of 1 8 ns — a necessity when 
troubleshooting many of today's digital 
circuits. 

Each channel has 12 calibrated 
voltage-ranges, from two millivolts/ 
division to 10 volts/division. An 
algebraic-add function is available, 
which combines the values of signals fed 
to the scope's two inputs into one wave- 
form. In addition, the second input can be 
inverted so that, when in the add mode, 
the scope can display the difference be- 
tween two signals. 

Timebase ranges go from 0. 1 second/ 



division to 100 nanoseconds/division in 
19 steps, and are switched in a 1-2-5 
sequence, Any sweep speed can be ex- 
panded by a factor of five. The 3-inch 
(diagonal) CRT offers a high-brightness 
display, and has an 8 X 10-division built- 
in graticule. 

Switches for trigger select and 
level allow precise triggering of the 
timebase at any point along the positive or 
negative slope of the trigger signal. Var- 
ious trigger signals can be selected. 
Trigger-input bandpass can also be 
selected to cut off unwanted DC signals 
and trigger only on fast AC signals, A 
baseline can be automatically displayed, 
even when there is no trigger signal. 

Other features of the IO-3220 include a 
Z-axis input on the rear panel that varies 
the brightness of the trace over an input 
range of 0-5- volts. A one-volt P-P 
squarewave is available at a front-panel 
connector for calibration purposes. 

The probes for the kit come with a 
variety of tips and are switch-selectable 
for x 1 or x 10 operation. Capacitance 
compensation is adjustable over a range 
of 15 to 50 picofarads. A pouch to hold 
the probes can be attached to the oscillo- 
scope's case. 

Finally , a front-panel dust cover is pro- 
vided to protect against dirt (and worse!) 
and the carrying handle also functions as a 
multi-position stand. 



Construction 

Building the 10-3220 is not for the 
beginner, but it is not likely to be a be- 
ginner's first project. 

As usual, Heath supplies an extremely 
detailed construction manual. Because of 
the complexity of the kit — it uses eight 
circuit boards — a separate book of assem- 
bly diagrams is provided to supplement 
those in the main manual. And, in addi- 
tion to that manual, two more smaller 
ones also come with the kit. The first of 
those covers calibration and applications 
of the scope; the second provides illustra- 
tions for the other. 

The kit features a multitude of calibra- 
tion adjustments and, to do the job 
properly, a precision source of square- 
waves, such as Heath's IG-4505 oscillo- 
scope calibrator will be required. 

The design and construction of the 10- 
3220 make for a rugged device, and it 
should be able to take the kind of abuse, 
and deliver the performance, it was in- 
tended for. To use Heath's words, it really 
is "'...a versatile tool for the hobbyist, 
professional, or service technician." 

The 10 -3220 is $689.95 in kit form and 
S995.00 for the assembled, tested, and 
calibrated version. The IOA-3220-I 
probe and pouch set sells for $59.95, the 
1OA-3220-2 rechargeable battery pack 
for S44.95, and the IG-4505 calibrator for 
S57.95. R-E 



RCA's Irresistible Resistor Kit 



in 
o 
z 
o 
rr 

H 
O 

ID 
_! 

LU 

6 
a 
< 

DC 

26 



289 Flameproof 
Metal Resistors 

^ in 4 Drawers 

for just 
S62.95 




Stock No. 199125 



Data Precision Model 
945 DMM 
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WH VE OWNED SEVERAL DIGITAL MUI-TI- 

meters that came from Data Precision 
(Electronics Ave., Danvers, MA0I923) 
and have always found them to be highly- 
accurate, sturdy little meters. The latest 
model, the 945, is no exception. 

That flat, oblong meter is designed for 
one-handed operation. The LCD readout 
is at the top, and all of the range- and 
function-selection switches are in a row 
down the left-hand side. The case is com- 
pact enough to fit comfortably in the palm 
of your hand; just curl your fingers around 
it and then you can switch to any desired 



Data Precision 



OVERALL 
PRICE 



EASE 
OF USE 

INSTRUCTION 
MANUAL 



PRICE/ 

/VALUE 




range or wanted function instantly. 

The DMM measures AC and DC volts, 
and AC and DC current, over five ranges; 
and resistance over six ranges. What's 
really impressive here, however, is the 
resolution that the meter is capable of. 
Differences of as little as 10 u.V, 10 nA, 
and 10 milliohms can be read. Such read- 
ings are possible because the meter uses a 
4'/:-digit readout instead of the more-or- 
less standard 3 Vi- digit one. Thus on the 
lowest ranges, readings of 199.99 rather 
than 199.9 are possible. 

Polarity switching is automatic on all 



DC ranges and is indicated on the display 
by a plus sign for voltages positive with 
respect to the common test-lead, and 
minus sign for those that are negative. An 
out-of-range reading is indicated by a 
blinking poop display. A lo-bat an- 
nunciator on the display is used to indi- 
cate a low-battery condition (less than 
20% of useful life remaining). We check- 
ed that out by installing a weak battery 
and found that the annunciator worked, 
but what was interesting was that the 
meter readings remained accurate despite 
that weak battery. 

I like the design of this meter. The 
switches are spaced far enough apart so 
that a human linger can get at only one at a 
time. Regrettably, a large number of in- 
struments I've seen use tiny buttons that 
are spaced so closely together that hitting 
just one at a time is difficult. The test 
leads plug into "safety" jacks at the bot- 
tom of the panel so that no bare metal is 
exposed. The whole instrument meets 
UL's safety standards, with panel mark- 
ings to indicate shock hazards, etc. 

The DMM uses a 9-volt rectangular- 
type battery for power. An AC adaptor, 
the model BE-9 is also available for the 
meter; it plugs into the right side of the 
case. The instrument comes with sturdy 
test leads with slip-on alligator clips, an 
instruction manual, and a battery. 

The panel markings are very readable, 
and for the resistance ranges, the actual 




Get organized with RCA's new flame- 
proof metal resistor kit. 289 of our most 
popular resistors in a neat cabinet 
designed especially for resistors. 

Use RCA flameproof metal resistors to 
replace most other types in entertainment 
and industrial TV, and com 
puter, business, factory, 
design-lab electronics. 

Kit contains Vz, 1, and 
2 watt resistors from 10 
to 820,000 ohms — all 
±2% tolerance. Sturdy 



•Price is optional with RCA Distributors. 
The complete 199125 kit — with cabinet — 
is priced below the total price of unit 
resistors if they were bought separately. 




nonmetallic cabinet, single-piece molded 
drawers with 60 compartments. Preprinted 
labels, mounting feet included. Stackable. 

Available now through your RCA Dis- 
tributor, For further information, write to 
RCA Distributor and Special Products 
Division, 2000 Clements 
Bridge Road, Deptford, NJ 
08096, Attention: Sales 
Promotion Services. 
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HOLIDAY SPECIALS 

FROM 



TRITON MARKETING copp. 
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SPECIAL PRICING 
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EARTH STATION BONANZA 

A COMPLETE HIGH QUALITY EARTH STATION 

CONSISTING OF 




TELECOM TX-2440 RECEIVER featuring . , . 

Hamoia dull canvtnktn down eonvaftar In ■ 
waatMrprool hovabw, horiionlaUVartteail poavfcaHen 

iwhtch, lurnbU audio with taladabla bandwrth, 
contbMJOuft vWts :unln.Q. tMMhum oabhtot. AFC, AQC 
■ nd t 1 fntt WintnCy. 

SATELLITE SYSTEMS 10' PARABOLIC 

4 plica Hbarglaaa com I ruction, 40dB gain, rafltct'OT 
waloh! aoprox. 1(0 Lb*,,pol* polar mount, hind ontnk 
tdjuaimtnl, LHA mount and rotator, atalar r**d horn. 

a 
AVANTEK 120 K-50 dB gain LNA, 

ALL CABLE, CONNECTOR*, HARp-WARE and WVTRUC TJON3. 



411 FOR THE INCREDIBLE PRICE 



of $ 1985.00 



FOB NEW YORK 



• xbi coat opEFona 




GILLASPIE 



7S00A 



Thn R«c|lvtr far 
I ho Dlac'lmknatlng 
Vldnophlla 




ACTUATORS 

Manual 

Programabte 



LARGER REFLECTOR SURFACES. LOWER LNA NOISE TEMP, ROOF MOUNTED AfVTENN AS 



MICROWAVE TV SPECIALS 
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TRITON MARKETING Corp. 
679 REMSEN AVENUE 
BROOKLYN, N.Y. 11238 



TOLL FREE HOT LINE 
1-800-221-6838 
1-212-343-8000 



We Accept Mastercard and Visa 



current used by the meter for the tests is 
shown. Ineidently, on the higher resist- 
ance ranges, the current supplied can be 
used to test semiconductor junctions, 
while on the lower ranges, the current is 
low enough to allow you to lest semicon- 
ductor circuits without turning on the 
junctions. Also, the positioning of the 
two function switches is plainly in- 
dicated. 

The AC rejection on DC-voltage 
ranges is very good. On the 200-volt DC 
range, for instance, plugging the test 
prods into a 1 1 7-volt AC outlet produced 
no reading at all ! Some of the early digital 
meters had problems in that area. 

The instruction manual is very com- 
plete. It covers fully the setup and opera- 
tion of the meter. Recalibration data is 
included in case it's ever needed. The 
manual also provides complete diagrams 
and a parts list, as well as very clear 
explanations of how each function works. 

In summary, this is a high-quality, 
very-accurate, and easy-to-use little 
meter. The accuracy is good enough for 
lab work or for use on a shop bench, and 
yet it can fit in your shirt pocket. The 945 
lists for $265.00; the optional BE-9 AC 
adaptor lists for $20.00. They are avail- 
able from your local distributor. R-E 
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IP YOU DO ANY AMOUNT OF ELECTRONICS 

work, either professionally or as a hobby , 
you're proably aware of the importance of 
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electronic components 



1355 SHOREWAY ROAD 
BELMONT, CA 94002 



One-Stop Component Center^ 

• Quality Components • Over 650 Items Available From Our 700 

• Competitive Prices Authorized JIM-PAK Distributors 

• Send Self- Addressed Stamped Envelope for T983 Catalog and Distributor List 




BUG CAGE 





BUG TRAY™ — Stores In Bug Cage • Molded 
plastic • Three styles: Open (1 compartment); Ver- 
tical (5 compartments); and Horizontal (8 compart- 
ments) ■ ideal tor tools, hardware, components, etc. 
• Color: Black ■ Size: 3.55" * 5,05" x .6". 



Part No. 



Description 



Price 



BUG CAGE™ — 8 locations store 8ug Boxes, 
Big Bug Boxes or Bug Trays • Modular S. Interlock- 
ing • Cage size: S-1(B"x6"x3-7'8" ■ Color: Blue 
Part No Price 

BGC-0Q1B .$5.95 



BUG BOX™ — 30 Individual compartments 

• Stores 60 8-pin or 30 14- or 16-pin DIPs • Heavy duty 
injection molded plastic ■ Clear plastic cover slides & 
locks • Cover marked wmumbers 1-30 • Compartment 
size: 1 " x 3,75' x ,5" deep • Box size: 4.9" x 3.3* x .8" 

• Weight: 1.75 oz. • Color: Blue 



BTH-002 Horizontal Tray (2). .$3.59 

BTV-002 Vertical Tray (2) 3.69 

BTO-002 Open Tray (2) 3.89 



DATA BOOKS 

Part Ho. Description Price 

30001 National CMOS S 7.95 

30003 National Urmar 12.95 

30005 National HL Logic 10.95 

30008 National Memory 7.95 

30009 InlorsllData 10.95 

30013 Ziloo. Micro 8.95 

10400 Into! Data 15.95 






LSI BIG BUG BOX™ — Designed lo store 
large IC'S, Resistors, Capacitors and Diodes • Three 
vertical and three horizontal dividers included 
■ Color: Blue • Size: 4.9" x 3.3" X .6", 

Part No, Price 

BLX-002B (2 Boxes) $6.55 

ANTI-STATIC 
BLX-002BAS (2 Boxes) $8.49 



Part No. 



Price 



BGX-002B {2 Boxes). .$4.59 

ANTI-STATIC 
BGX-002BAS (2 Boxes) $6.55 



JOYSTICKS 



CONNECTORS 



JE224 

Adjustable Switching 

Power Supply Kit 

4-24VDC REGULATED, UP TO SAMP 





Part No. 



pjacripttw 



Price 



uE'JP 8 Pin Plug 51.35 

DE5S a Pin Social 2.49 

DA15P 15 Pin Plug 2.49 

0A15S 15 Pin Socket 3.29 

DB25P 25 Pin Plug (Moats RS232) .... 3.79 

DB25S 25 Pin Socket (Moots RS232) 4.49 

0C37P 37 Pin Ptug 5,49 

DC37S STPIn Socket 6.49 

DD50P 50 P-ln Plug 6.49 

DD50S 50Ptn5ockat 7.49 

Accessories 

DE-9H Hood tor DE-9 Series Connectors SI .39 

DE-15H Hood for DA-1 5 Serial Connectors 1 .49 

DB25H Hood for DB25 Series Connectors 1.79 

DS37H Hood tor DC37 Serin Con nation 1 .59 

0O50H Hood tor D050 Serku Connectors 1 .79 




JS-5K 5K Linear Taper Pots S5.95 

J5-100K 100K Linear Taper Pots 55.25 

JS-150K 150K Li near Taper Pots 14.95 

JVC40 40 K (2) V ideo Conl rol ler i n ca s e . . , . S3.95 



The JE224 is a high-efficiency power supply utilizing a 
LH1805 5 amp switching regulator. The LH1605 pro- 
vides high current output while maintaining a small 
physical configuration. Open frame type to allow 
mounting into restricted areas. 

FEATURES: Adjustable 4-24VDC: 5VOC <@ 5A, 6VDC 
@ 4.8A. 9VDC @ 4.1A, 12VOC @ 3.3A, 18VDC @ 1.9A, 
24V0C @ ,5A. Overvoltage protection. Input: 115V AC 
5Q/60Hz. Output variations within 20mV. Size: 8.24"L X 
4.25 "W x 2.25 "H. Weight: 3.25 lbs. 

JE224KIT $79.95 each 




Muffin-Style Fan 

• 105cfm free air delivery 

• 4.68" sq. x 1.50" depth 

• 10 years continuous duty at 20"C 

• Impedance protected, 
amblents to 70 *C 

• 115V50fSOHz14W 
■Weight: 17 oz. 

MU2A1 $15.95 




Sprite-Style Fan 

• 36cfm free air delivery 

• 3.125" sq. x 1.665" depth 

• 10 years continuous duty at 20 *C 

• 115V 5O/60HZ 

PWS2107 $15.95 



Anti-Theft Auto Alarm System 

• Audible tiorn Is activated when door or Crunk Is 

opened * Alarm sounds lor 3 min. — unless turned 
off by secret 3-diglf cede. * Wire cutting will not j 
deactivate alarm. • Code set by owner. * Uses only 
0,01 mA power. ■ System complete w/nne black- 
box conlroi unit: one personal coded keyboard; 2 
sels of sensors: one audible horn: & wiring (inci. 
one 10A fuse). 

CA-06 Auto Alarm $59.95 




Stereo 
Cassette Player 

with FM Stereo Tuner Pack 

• Lightweight Headphones 

• Cr02/ Metal/ Normal 
Tape Selector 

• Anti-Rolling Mechanism 

FEATURES: « Slue carrying case, shoulder strap, belt strap, 
lightweight headphones, FM stereo tuner pack & instruction manual 

• Talkllne • Tone selector • Cr02<Metal/Normal tape selector • LED 
operation indicator ■ Built-in microphone • Stop/eject, play, 
rewind /review, fast forward/cue, tape(radlo selector functions • Vol, 
control ■ Ext, power input jack • Headphone lack • Auto-stop 
mechanism (shuts off player when tape ends) * Anti-rolling 
mechanism (prevents sound from quivering when walking, jogging. 
etc.) • Weight; 13 oz, - Requires 4 AA batteries (not included) • Size: 
6"Lx4"Wx 1-1(8 "H 

Model TWF-802 $69.95 




DIODES 

CRYSTALS 

TRANSISTORS 

SOCKETS 

KITS 
SWITCHES 
RESISTORS 

LEDS 
HEAT SINKS 
KEYBOARDS 

WIRE 

SPEAKERS 

TOOLS 

CORDS 

SOLDER 

IC'S 
BOOKS 
CAPACITORS 
and more. . . 



Door Security System 

• Coded door alarm. ■ Instant or 7 second delay 
$ystem. • Alarm activated as door is opened. 
I • Can be de-a&tivaled by pressing personal code, 
I • Power: One 9V battery (not fncl.), • System in- 
I eludes one personal coded keyboard and one 
I magnetic sensor. 

I ES-07 Door Alarm $29.95 
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Home Alarm System 

• Sell-Installation • Presettable w/ in dividual 
3-qlglt coda — no key nee. * Instanl or 10-sec, 
delayed warning syslem * Alarm system inci. win- 
dow & door contacts * One 9V battery required (not 
inci.) Low power consumption (0.01mA) • Loud 
audible alarm (9Qdb) • Delayed exit feature 

• System complete w/one conlral station with 
built-in siren and lest button; 4 magnetic contact 
sels & connecling wires for entire system 

ST-05 Home Alarm System $59.95 



Mini Stereo 
AM/FM 
Receiver 



UTic 



WITH HEADPHONES For Joggers, 
Cyclists, Skaters & Sports Events 

FEATURES: Lightweight headphones. LefWright balance control. 
Full fidelity stereo sound. Additional black soft carrying case & 
shoulder strap. Belt-clip (hands-free). Uses 3 AA ceil batteries (not 
included). Compact size; 3-1(8 "H x 4-7(8*L X 1 "D. Wt. 6 oz. 

MODEL 2830 $29.95 
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the tools you use. The quality of those 
tools, as well as how appropriate they are 
for the task at hand, often mean the differ- 
ence between success and failure. At the 
very least, the use of a high-quality tool 
can make a job considerably easier. 

With that in mind, let's take a look at 
one of the nicest lines of hand tools we've 
ever used. Those tools, known as the 
3000 line, are manufactured by Ad- 
vanced Tool Technology, Inc. (18217 
Parthenia St., Northridge, CA 91325); 
they are not inexpensive, but they are 
most certainly worth their price. 

What is it that sets those tools apart? 
For one thing, they are almost totally 
hand-made out of drop-forged steel and 



thus are extremely durable. But what is 
even more important is their use of box 
joints. Most tools use scissors-type joints 
in which the two halves of the tool are 
mounted next to each other on a pivot. In 
box joints, the two halves of the tool are 
still mounted on a pivot, but one half 
passes completely through the other. 
That greatly increases the cost of man- 
ufacturing the tool, but offers several im- 
portant advantages. For one thing, the 
tool is much more resistant to breakage. 
In addition, box joints help eliminate the 
jaw misalignment and wobble that almost 
all tools suffer after prolonged use. In 
other words, those tools should be usable 
long after most others must be thrown 




"Our tests show that the 
Shu re VI 5 Type V not 
only lives up to the 
claims made for it, but in 
virtually every respect 
OUTPERFORMS the best 
cartridges we have pre- 
viously tested. ...It is hard 
to imagine how the VI 5 
Type V could be 
improved significantly. 
It offers the MOST PER- 
FORMANCE in the most 
areas, plus the most con- 
venience and safety in 
installation and opera- 
tion." — Julian Hirsch, 
Stereo Review, June, 1982 



"...(The VI 5 Type V) 
is definitely the FINEST 
pickup Shure has ever 
made, which makes it 
one of the finest ever 
made, period."— High 
Fidelity, July, 1982 

"... In a world of 
audiophile discs with 
demanding tracking 
requirements, the Shure 
VI 5 Type V KEEPS AHEAD 
of the times"— 
Rich Warren, Chicago 
Sun-Times, June 4, 1982 

"(The VI 5 Type V) 
REDEFINES its maker as 
a pioneer in cartridge 



design not only from the 
beginnings of micro- 
groove technology but 
well into the future of the 
LP disc"- FM Guide 
(Canada), June, 1982 
"... It may be safe to say 
that th i s ca rtr i dge's exce I - 
lent tracking ability is 
NUMBER ONE in the 
world. Provides exquisite 
and elaborate sound."— 
Swing Journal (Japan), 
May, 1982 

Find out why the critics 
are so excited: Send for 

free fact-filled brochure 
AL694A. 



$50* U.S. Savings Bond Bonus 

with the purchase of a VI 5 Type V 

Phono Cartridge until 

December 31, 1982. 




* Value at rViolurily 



Call for the Name of the Dealer Nearest You, 
24 Hours a Day, 7 Days a Week. 
800-323-6556 Ask for Oept. R15 
In Illinois; 800-942-6345 Ask for Dept. R15 
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Shure Brothers Inc., 222 Hartrey Avenue, Evanston, IL 60204 



away. 

Another important thing about the tools 
is their size. Designed for use by 
production-line workers, especially for 
the manufacturing of PC-board circuits, 
the tools arc sized to fit comfortably in the 
palm of your hand to minimize fatigue. 
That's important for the hobbyist, too, as 
anyone who's ever built a larger project. 
such as a stereo amplifier, is sure to 
know. Some of the tools' other features 
include adjustable tension springs and 
cushioned, insulated handles. 

Included in the line are a variety of 
pliers and cutters. Among those are flat- 
nose, bent flat-nose, long-nose, curved 
needle-nose, round-nose, and bent 
round-nose pliers, and diagonal, slant- 
edge, angle and angled flush cutters. We 
found the angle cutters to be particularly 
nice. Designed again for use on a produc- 
tion line, that tool is great for quick, close 
clipping of leads or wires on a PC-board, 
even on tightly packed boards. 

All-in-all. we like the tools. They have 
a quality feel to them that's hard to de- 
scribe. Suggested list prices for them 
range from S22.50 to $30.00. Certainly 
not the least expensive on the market, but 
not that bad either. And you definitely get 
what you pay for. R-E 



Radio Shack TRS-80 
PC-2 Pocket Computer 




FIFTEEN YHARS AGO, IF SOMEONE HAD 

told you it would one day be possible to 
slip a powerful computer into your jacket 
pocket you probably would have laughed 
at him. After all, the introduction of hand- 
held calculators was still a couple of years 
away, and even the smallest computers 
couldn't be considered portable, let alone 
pocket sized. 

All of that has changed dramatically in 
the time since, and nearly two years ago 
the first "pocket-sized" computers were 
introduced. Yes, there were some 
computer-like, programmable calcula- 
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TM 500 MODULAR 
TEST INSTRUMENTS 



TM 500: 

Now one call 
gets it all! 



Introducing a direct order line 
to the complete line o! TM 500 
plug-ins and mainframes. That's 
right. Just get on the phone to get 
your hands on the world's most ac- 
cepted modular general purpose 
test instruments. 

One phone call to the Tektronix 
National Marketing Center gets you 
everything you need. Fast answers 
from experts about applications, 
product selection and accessories. 
Pricing and ordering information. 

Now these multipurpose instru- 
ments are as easy to order as they 
are to interface and use! 

TM 500 made configurability 
famous. For years electronic en- 
gineers have been depending on 
TM 500 for performance that's to- 
tally reliable, totally Tektronix. Create 
your own personalized test system 



from over 35 different plug-in in- 
struments: DMMs, Counters, Pulse 
Generators, Function Generators, 
Amplifiers, Oscillators, Power 
Supplies, Oscilloscopes, Calibra- 
tion Instruments, Special Purpose 
Plug-Ins, even Blank Plug-In Kits. 

Plus a choice of six mainframes to 
house plug-ins: bench, rackmount 
and portable versions, each with 
built-in power supply. 

Our new TM 500 Selection Guide 
covers the full line. Get your copy 
plus a complete price list by con- 
tacting your local Tektronix Sales 

Engineer or by calling toll free. 




Catl the Tektronix National 
Marketing Center today! You'll be 

talking with 
technical per- 
sonnel who can 
answer your 
questions, ac- 
cept your order 
and expedite delivery. Direct orders 
include operating manuals, 15-day 
return policy, full Tektronix warranty 
and worldwide service back-up. 

Order toll free: 
1-800-426-2200 
Extension 12 

In Oregon call collect: 
(503) 627-9000 Ext. 12 

The Answer 

By Any 
Me; 




Ttektronix 

COMMTraj TO EXCELLENCE 



CopynoK 'SS2 Tekltonui, Inc. All ngtils reserved TFA-31W 



tors on the market before that, but they 
were meant for arithmetic calculations 
and couldn't make use of a true program- 
ming language such as BASIC. 

The first pocket computers were 
offered by Radio Shack and Sharp, 
although Panasonic and Quasar were 
soon offering their own models. Those 
early machines were fairly simple, and 
while they could be programmed in BAS- 
IC, the version of the language used was 
very limited. Also, the early pocket com- 
puters were driven by relatively slow 
four-bit microprocessors and offered only 
limited memory capacity. 

That also has been changed, however, 
with the introduction of a new generation 



of pocket computers, including the Radio 
Shack (One Tandy Center, Ft. Worth, TX 
76102) PC-2. That unit is driven by a 
proprietary eight-bit CMOS micropro- 
cessor and is quite powerful even in its 
most basic configuration. The CPU is 
more than capable of handling all func- 
tions, including the keyboard and display 
I/O. In the earlier Radio Shack pocket 
computer, two CPU's were required — 
one to handle the actual computations and 
another to handle the BASIC interpreter 
and key in. 

The computer itself, without per- 
ipherals, weighs about one pound and 
measures l'/i6 x 7"/i6 x 3V» inches. It 
features a 65-key keyboard that is laid out 



COMPLETE DIGITAL PROTOTYPING 
LAB FOR UNDER $150. 




ThePOWERACE1G2 
All-Circuit Evaluator Is just that, 
and at a remarkably low price. 
And Its pulse detection with 
memory plus logic Indicators 
constitute a built-in logic probe. 

POWERACE 102 breadboarding 
elements have 1680 solderless, 
plug-in tie points and will hold up 
to 18 14-pln DIP's. And they also 
accept transistors, and discrete 



components with 
leads up to .032" 
dla. Breadboard elements are 
mounted on ground planes , . . 
ideal for high-frequency and high- 
speed/low noise circuits. 

• Regulated power supply with 
5VDC©1 amp. • 3 logic Indi- 
cators • 2 logic switches • 4 
data switches • Clock generator 
• One-shot pulse generator 



Call Toll Free 800-321-9668 for the name of the distributor nearest you. 
In Ohio, call collect (216) 354-2101. 

Check out the rest of the POWERACE family: 
POWERACE 101 
General-purpose model for 
prototyping all types of cir- 
cuits. Variable 5 to 15 VDC. 
POWERACE 103 
Triple-output power supply for 
prototyping both linear and 
digital circuits. 5 VDC and 
± 15 VDC. 



A P PRODUCTS INCORPORATED 

9450 Pineneedle Drive 
P.O. Box 603 
Mentor: Ohio 44060 
[216)354-2101 
TWX B1 0-425-2250 

In Europe, contact A P PRODUCTS GmbH 
Baeumlesweg 21 « D-7031 Weil 1 • W. Germany 



in typewriter fashion (although don't ex- 
pect to be able to touch-type on the tiny 
keyboard, of course) as well as a 10-key 
numeric pad for rapid data entry. In addi- 
tion, the unit offers 18 programmable 
key-functions and 18 user-definable 
keys. Cursor movement keys as well as 
insert and delete keys simplify program 
editing. The keyboard can also be used to 
input both upper- and lower-case charact- 
ers. The unitalsohasa 24-character 7 X 
156 dot-matrix LCD display. That dis- 
play can handle upper- and lower-case 
alpha numerics, and graphics. 

As far as memory goes, the basic unit 
has 1 6K of system ROM (for the monitor, 
BASIC, etc.) and 2. 6K of RAM. A single 
plug-in slot on the unit is intended for 
memory expansion. That slot will accept 
a plug-in module with up to 16KofRAM, 
ROM, or a combination of RAM and 
ROM. As of this writing, however, only 
4K and 8K RAM modules are available 
from Radio Shack. 

The version of BASIC supported by 
this machine is rather powerful. It is 
called Extended Pocket BASIC and can 
handle long, complex arithmetic com- 
putation and advanced string man- 
ipulations. Among the siring handling 
features are variable length (from 1 to 80 
characters) and two-dimensional array 
capability. An important point for those 
who already own a Radio Shack PC-J is 
that programs written for that computer 
can often be run on the newer machine, 
although some minor modifications may 
have to be made. 

There is one significant drawback to 
that BASIC, however— it lacks both peek 
and poke commands. Those are used to 
see what's in a specific memory location 
and to change contents of a specific mem- 
ory location respectively. Their absence 
prevents the user from taking full advan- 
tage of the system as he is left with only 
sequential programming capability and 
no direct access to the power of the CPU . 
Also note that as only cassette-tape mass 
storage is currently available, random file 
access and handling is not possible; files 
must be accessed sequentially. 

One area where this unit does shine is 
in its graphics capability. Available as an 
accessory is a combination multi-color 
printer and a dual cassette-tape interface. 
That unit is supplied with a built-in 
rechargeable battery and an AC adapter/ 
charger; both can also be used to power 
the computer itself. Otherwise, the com- 
puter requires 4 AA batteries for opera- 
tion. Getting back to the printer, it is 
capable of generating alphanumeric 
characters and graphics in red, blue, 
green, and black. Use of the printer/ 
interface adds 25 commands to the com- 
puter's Extended Pocket BASIC; those 
commands are used to simplify plotting 
and for the creation of even complex 
graphics. Furthermore, the printer uses 

continued on page 80 
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Now there's 
a new breed of 
Beckrnan hand -held 
DMMs tough 
enough to withstand 
accidental drops, 
input overloads 
and destructive environments. 

The new HD100 and HDllO 
DMMs are drop-proof, packed 
with overload protection and sealed 
against contamination. You won't 
find more rugged meters than the 
Beckrnan HDs. Inside or out. 




Drop Proof 

Constructed of double -thick 
thermoplastics, the HD100 series 
DMMs resist damage even after 
repeated falls. All components are 
heavy-duty and shock mounted. 

Contamination Proof 

The HD series meters are 
designed to keep working even 
around dirt, heavy grime, water 
and oil. The special o-ring seals, 
ultrasonically- welded display 
window and sealed input jacks pro- 
tect the internal electronics of the 
HD meters. The oops -proof meters 
are sealed so tightly, they even 
float in water. 

Accidental Overload 
Protection 

All DC voltage inputs are 
protected up to 1500 Vdc or 1000 
Vrms. Current ranges are pro- 
tected to 2A/600V with resistance 
ranges protected to 600 Vdc. Tran- 
sient protection extends up to 6KV 
for 10 microseconds. 

More Meter for 
Your Money 

For starters you can get 2000 
hours of continuous use from a 

CIRCLE 78 ON FREE INFORMATION CARD 



common 9V transis- 
tor battery. You can 
run in-circuit diode 
tests and check con- 
tinuity. You even get 
a one year warranty. 

The 0.25% basic dc volt accu- 
racy HD meters serve you with 7 
functions and 27 ranges. The HD 
110 also gives you 10 AMPS ac and 
dc. With one simple turn of the 
single selector switch, you can go 
directly to the function and range 
you need. There's less chance of 
error. 

Also available is the electrical 
service kit. It includes the meter 
of your choice, a current clamp, 
deluxe test leads and a heavy-duty 
case designed to carry both meter 
and accessories, conveniently. 

Feature for feature you can't 
find a more dependable meter 
with prices starting at just $169 
(U.S. only). 

To locate your nearest distrib- 
utor, write Beckrnan Instruments, 
Inc., Instrumentation Products, 
2500 Harbor Blvd., Fullerton, CA 
92634 or call (714) 993-8803. 
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If you have put off 
learning more 
electronics for any 
of these reasons, 
act now! 



□ I don't have the time. 

□ High school was hard for me and 
electronics sounds like it may be 
hard to learn. 

□ I can't afford any more education. 

□ I have a family now. 

□ I'm here. You're there. I've never 
learned that way before. I'm not 

1 sure it will work for me. 
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£ Read the opposite page and see how you can get started today! 
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Be honest with yourself. Are 
the reasons really excuses? You 
already know enough about 
electronics to be interested in 
reading this magazine. So why 
not learn more? If you need 
encouragement, read on and 
see how excuses can be turned 
into results. 

You don't have the time. Be realistic. 
All you have in life is a period of time. 
Use it. Try to know more tomorrow 
than you do today. That's the proven 
way to success. CIE studies require just 
about 12 hours of your time a week, two 
hours a day. You probably do have the 
time. 

Electronics sounds like it may be hard 
to learn. You already know something 
about electronics or you wouldn't be 
reading this. Now, build on that. CIE 
Auto-Programmed ® Lessons help you 
learn. Topics are presented in simple, 
logical sequence. All text is clear and 
concise for quick, easy understanding. 
You learn step by step, at your own 
pace. No classes to attend. Nobody 
pressures you. You can learn. 
You can't afford any more education. 
Actually, you can't afford NOT to 
gain the skills that can put you ahead of 
the others. You know what inflation is 
doing to you now. Education — learning 
a skill— is an in flat! on- fighter that can 
be yours. If you are not able to pay full 
tuition now, CIE will lend you funds on 
a monthly payment plan. 
You have a family now. All the more 
reason why you have the responsibility 
to advance yourself. For the sake of 
your family. Do you want them to have 
what you had or have more than you 
had? The choice is yours. Electronics is 
a rewarding career choice. CIE can help 
you to get started on that career. 
You're there. We're here. How does 
CIE help you learn? First, we want you 
to succeed. You may study at home, but 
you are not alone. When you have a 
question about a lesson, a postage 
stamp gets you your answer fast. You 
may find this even better than having a 
classroom teacher. CIE understands 
people need to learn at their own pace. 
When CIE receives your completed 
lesson before noon any day of the week, 
it will be graded and mailed back the 
same day with appropriate instructional 
help. Your satisfaction with your 
progress comes by return mail. That's 
how CIE helps you learn. 

NOW, IF YOU AGREE CIE 
TRAINING CAN WORK 
FOR YOU, HOW ELSE 
CAN CEE HELP YOU? 

Cleveland Institute of Electronics is the 
largest independent home study school 
in the world that specializes exclusively 
in electronics. Although "big" does not 
always mean "best" it is evidence that 
CIE is a strong, successful institution 
with the people and resources to help 
you succeed. 




Step-by-step learning includes 
"hands-on" training. 

The kind of professional you want to be 
needs more than theory. That's why 
some of our courses include the 
Personal Training Laboratory, which 
helps you put lesson theory into actual 
practice. Other courses train you to use 
tools of the trade such as a 5MHz 
triggered -sweep, solid-state oscilloscope 
you build yourself — and use to practice 
troubleshooting. Or a Digital Learning 
Laboratory to Set you apply the digital 
theory that's essential today for anyone 
who wants to keep pace with electronics 
in the eighties. 




Your FCC License can impress 
employers. 

For some electronics jobs, you must 
have your FCC License. For others, 
employers usually consider it a mark in 
your favor. Either way, your License is 
government -certified proof of your 
knowledge and skills. More than half 
of ClE's courses prepare you to pass 
this exam. Surveys show that some 
80% of CIE graduates who take the 
exam are successful. 



Find out more! 
Today. Now. 

There's a card with this ad. Fill it in 
and return. If some other ambitious 
person has already removed it, use the 
coupon. 

You'll get a copy of CIE's free 
school catalog, along with a complete 
package of personal home study 
information. 

For your convenience, we'll try to 
arrange for a CIE representative to 
contact you to answer any questions 
you may have. 

If you are serious about a rewarding 
career, about learning electronics or 
building on your present skills, your 
best bet is to go with the electronics 
specialists — CIE. Mail the card or 
coupon today or write CIE (please 
mention the name and date of this 
magazine), 1776 East 17th Street, 
Cleveland, Ohio 44114. 

This could be the best decision 
you've made all year. 

Associate Degree 

Now, CIE offers an Associate in 
Applied Science Degree in Electronics 
Engineering Technology. In fact, all 
or most of every CIE Career Course 
is directly creditable towards the 
Associate Degree. 

"If you're going to learn 
electronics, you might as well 
learn it right:* 

John Cunningham f* 

Senior Technical Director 



CIE 



Cleveland Institute 
of Electronics, Inc. 




177B Ease 17th Street. Cleveland. Ohio 4AT\A 

Accredited Member National Home Study Council 



□ YES. ..1 want to learn from the specialists in electronics — CIE. Send me my FREE 
CIE school catalog . . .including details about the Associate Degree program . . .plus my 
FREE package of home study information. 

Print Name^_ . 



Address. 
City 



.Apt. 



Staie. 
Age _ 



. Zip_ 



.Phone (area code)_ 



Check box for G.I. Bill bulletin on Educational Benefits: □ Veteran □ Active Duty 

MAIL TODAY! RE 52 
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Continuously 

variable output, 

0-150 V AC 



Input Frequencies 
48 500 Hz 



Up to 2 amp. 
at all voltage 



Large taut-band 

panel voltmeter, 

3% F.S. 



Monitor ISO-VAC WP-29 






REDUCE SHOCK HAZARD. NEW, VARIABLE 
ISOLATION TRANSFORMER, ONLY $157.75 



Here's extra safety for personnel- 
protection for equipment. Absolutely 
necessary for servicing or testing any 
transf o t mer less equi pme nt- • i nd u stry, 
lab, school or field. 

New WP-29 ISO-V-AC lets you set 
isolated output voltage to precise 



value you need. Monitor either 
isolated output or direct input 
voltage on panel meter. It's the most 
versatilo isolation transforrnei you 
can buy! 

Two isolated outputs: polarized 
standard two-wire socket and banana 



VIZ f sotap isolation transformers 



jacks (so isolated AC may be applied 
directly to circuit points). Completely 
portable. Thermal overload protection 
of transformer and output protecled 
by 2-amp. circuit breaker. Output 
leads supplied. 



AC Leakage Tester 




WP-26A Isotap 

400 VA isolated. 
500 VA direct. Outputs 
at 105. 120 and 135 V, 

$85.00 





WP-27A Isotap II 

400 VA isolated only. 

Outputs 25 to 150V AC 

in 5V steps. 

$89.95 

- VIZ RELIABILITY. 



WP-28 Porta-lsotap 

150 VA isolated, 500 VA 

direct. Output 105-130V. 

TV adapaters supplied. 

Carrying strap 

$65.00 







VIZ is a 50 year- old company. Our instruments are fully warranted. 

parts and labor, for a year. All units tested to NBS standards. 
We offer service and parts availability for a minimum of ten years. 
Over 15 repair depots in U.S.A. 



WT-540B 

For safety 

Detects AC leakage in 

appliances and equipment. 

Calibrated at 0.5 

and 0.75 mA. 

$39.75 



Want full technical details and a demonstration? Call toll-free. 1-800-523-3696, for the VIZ distributor near you. 







Look to VIZ for value, quality and availability. 
Over 70 instruments in the line. 

VIZ Mfg. Co., 335 E. Price St., Philadelphia, PA 19144 
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ientify unmarked IC's? Check out "defective" ones? Learn how digital-logic circuits 
The Programma III, which you can build for about $100, will do all that and more. 






electron n ind thai is 

ite because they can be so 
helpful — in identifying unmarked IC's, 
in checking nve ones, as training 

ad to say, they are fre- 
quently expensive, and often require 
lesi equipment to perform their 
functions. But meet the Programma III 
digitai-IC tester' It allows you to check 
at a breakthrough low cost, and re- 
places several pieces of test equipment — 
all in one neat package . 

The device was originally designed for 
use in identifying unknown IC's. but it 
seems as if every day a new use pops up 
for it. For example, a cable was made up 
using a 1 6-pin IC test-clip and DIP head- 
^ he header is plugged into the test 
socket on the IC tester, and the clip snap- 
ped over a suspect IC in another piece of 
equipment. The result is a low cost ' "logic 
anayzer," or a device that will display 
many logic slates at once. That can speed 
troubleshooting immeasurably in 

ny cases. Commercial logic analyzers 

si thousands of dollars, while ours costs 
a liny Traction of that. More on applica- 
tions later! 

The Programma III has many novel 
features that help to make it versatile as 
well as low-cost. A "zero insertion 
force" (Z1F) test-socket is used so that 
components can be easily inserted and 
removed without bending or breaking 
kails That's important — you know how 
easy it is to break a pin. 

Connections to each pin of the test 
socket are made via an array of jacks. For 
each pin there is a jack that can be con- 
nected cither to ground, a pulse signal, or 
+ 5 volts. Standard miniature phone- 
plugs, similar to those used on transistor 

lios. are plugged into the jacks, apply- 
ng the desired signal or voltage, or short- 
ing the lC-pin to ground. As a bonus, 
components may be wired to the plugs, 
allowing you to build up actual circuits 

ir testing pans. (Good examples would 
the NE555 timer, and any one-shot.) 
The pulse signal just mentioned can be 



used to increment counters or registers. It 
is produced by pressing the pulse button 

Finally, the logic-level display 
unique. It uses tricolor LFD's to show 
the status of each IC pin, with red indicat- 
ing a logic-high, yellow indicating a pulse 
condition, and green indicating a logic- 
low. Those features combine to make the 
Programma III a device that is invaluable 
in your work with digital IC's. 

The construction of the Programma III 
is something special. The front pane! is a 
PC board! That gives you a finished proj- 



ect that looks just like the one shown in 
the photographs, and there is no tedious 
lettering of the jacks required In addi- 
tion, the lettering on the board n- 
wear far better than any transfer- type 
lettering can. The ""panel-board" con- 
cept makes project building easier, and 
the final resull looks first rate Inside, the 
panel-hoard greatly simplifies the wiring, 
as all wire connections are made directly 
to the jacks. 

The display electronics are also some- 
thing special You'll be surprised to dis- 
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cover that there are only seven IC's in the 
whole unit! They are all standard, low- 
cost parts, which makes them easy to 
find. In addition, this is probably one of 
the first projects you've seen that uses a 
VMOS power FET. It does a superior job 
in the pulse-generator section, and allows 
pulses to swing the full five-volt range. 
The display electronics mount on a sepa- 
rate PC board, and simply plug into the 
panel-board, further simplifying con- 
struction. 

How it works 

The Programma III owes its unique 
features to some clever applications of 
standard IC's. Let's look at the circuit 
before starting construction. 

The device is built on two PC boards, 
which we'll call the panel board and the 
display board. The larger board, which 
contains the IC test-socket and the jacks, 
is the panel board; the smaller board, 
which contains the LED's and IC's, is the 
display board. Be sure to keep those dis- 
tinctions in mind as you read the circuit 
theory and assemble the project. 

Display board 

This is the smaller board, but since it 
contains the active circuitry, it will be 
discussed first. Refer to Fig. 1, and the 
schematic in Fig. 2, for details as you read 
about it. The display board contains a 
power supply, pulse generator, and a set 
of comparators. Figure I shows that cir- 
cuitry in its basic form, but note that the 
IC socket, jacks, and switches are all on 
the panel board. You'll be surprised to 
discover that the display-board isn't 
much more complicated than its block 
diagram ! 

The power supply is simple, but has a 
clever twist. The IC tester may be pow- 
ered by an unregulated 12-18-volts-DC 
source. That voltage runs the com- 
parators and an IC audio amplifier, iC6. 
Now you may be wondering what a power 
amplifier is doing in a power supply- — 
especially since nothing is connected to 
its input! But that IC has what the manu- 
facturer calls a "self-centering output 
stage." That means it will effectively di- 
vide the power supply voltage by two, 
providing the LED's with the proper volt- 
age. That neat little problem-solver re- 
places two power transistors and an op- 
amp, reducing the parts count. ..and cost. 
Power for a standard five-volt regula- 
tor, IC5, is supplied through a resistor. 
The IC supplies regulated power for the 
pulse-generator circuit and for the IC be- 
ing tested. Since it is possible to short the 
to five-volt supply with a bad IC, or by 
Q misusing the tester, overload protection is 
O built in; that's the job of the series rests- 
£E tor. You can draw up to 100 mA without 
^ affecting the five- volt power, but exceed 
rrj th at by m uc h an d the ou tput vol tage drops 
O quickly. That voltage drop protects the 
Q unit from damage by overloads and the 
rr overload LED lights up to indicate that 
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FIG. 1 — SHORTING PLUGS Inserted in jacks (shown at top) determine whether a logic-high, logic-low, 
or pulse Is applied to each IC pin. 



there's a problem. 

Finally, the five- volt output is tapped 
to provide two reference voltages; those 
drive the comparators, which will be dis- 
cussed shortly. The voltages correspond 
to the thresholds for TTL (0.8 volt) and 
CMOS (2.0 volts) devices. We want to 
know when the outputs from the IC being 
tested go above or below those values; if 
they don't, the part is defective. 

The pulse-generator circuit is simple, 
and also a bit unusual. Refer to the 
schematic for details. It consists of nand 
gates lC7-a and lC7-b, and Ql . The gates 
are wired as a ''bounceless 
pushbutton" — a circuit that generates a 
single pulse each time the pulse button is 
pressed. That's necessary because switch 
bounce can cause many pulses when the 
switch is pressed, and that makes check- 
ing flip-flops, counters, and registers im- 
possible! The output from one of the gates 
switches a new device-type called a 
VMOS power FET, which features high 
input-impedance and high output- 
current. It is used to advantage in the 
circuit because it can bring the pulse line 
to within a few millivolts of ground. That 
insures more reliable switching of the IC 
under test, as conventional transistors 
may come as only close as 0.6 volt of 
ground. 

The comparator circuit is as simple as 
the block diagram makes it out to be. It 
contains sixteen op-amp comparators, 
and each is driven by an IC test-socket 
pin. Type LM324"s — with four com- 
parators in each IC — are used, so the cir- 
cuitry is contained in just four packages. 
The V RFh - input goes to all comparators. 



PARTS LIST— DISPLAY BOARD 

All resistors V* watt, 5%, unless 
otherwise noted 

R1, R2— 10,000 ohms 
R3— 470 ohms 
R4-R19— 100,000 ohms 
R20-R35, R40— 1 000 ohms 
R36— 68 ohms, 1 watt 
R37— 8200 ohms 
R38— 3300 ohms 
R39— 2200 ohms 

Capacitors 

C1— 1000 u.F, 25 volts, axial-lead 

electroiyic 
C2-C7— 0.1 |xF, 25 volts, ceramic disc 

Semiconductors 

IC1-IC4— LM324N quad op-amp 

IC5— MC7805 5-volt regulator 

tC6— LM380N audio amplifier (14-pin 

package) 
IC7— CA401 1 quad CMOS namo gate 
Q1— VN10KM (Siliconix) VMOS power 
FET (Radio Shack 276-2070) 
LED1-LED16— tri-color LED (see text) 
S01— 16-pin IC socket 

Miscellaneous: PC boards, 14-pin IC 
socket, solder, etc. 

The following is available from Tecrmico 
Services, PO Box 20 HC, Orangehurst, Ful- 
lerton, CA 92633: set of two etched & 
drilled PC boards (1C-1 ), $30.00. Available 
Irom ABC Electronics, 2033 W. La Habra 
Boulevard, La Habra, CA 90631 is a set of 
all parts, excluding PC boards (IC-1P), 
$85.00. CA residents please add sales tax; 
foreign orders please add S3. 00 for post- 
age & handling. 



That voltage is equal to the IC threshold- 
voltage, and conies from resistors con- 
nected across the five-volt power supply. 
In operation, the comparators compare 
the voltages on the IC pins to V RHF .-. If the 
IC-pin voltage is greater, the output of the 
comparator will snap high. That connects 
the LED (through a current-limiting resis- 
tor) to + 15 volts, causing the red diode in 
the package to glow . On the other hand , i f 
the !C-pin voltage is less than V Ri ;p, the 
comparator output snaps to ground, caus- 
ing the green diode in the package to 
glow. Just think of the comparator output 
as an SPDT switch; all it does is to switch 
one side of the LED to ground, or to +15 
volts. The other side of the LED stays at 
7.5 volts. If the IC pin is pulsed rapidly, 
the two diodes in the LED package will 
turn on and off in turn and the colors blend 
to form yellow. A simple, but neat and 
elegant way to indicate logic levels, don't 
you think? 



Panel board 

The panel-board circuitry is restricted 
to just a few components. They include a 
switching matrix made up out of jacks . 
and a few switches. The arrangement for 
pin I is shown in Fig, 1 . The wiring for 
the other pins from the IC socket are ar- 
ranged in the same manner, with jacks 
from the high, pulsh. and low lines con- 
necting to it. Although it looks like quite a 
bit of wiring, the PC board simplifies 
things considerably. Furthermore, the 
connections to the display board are made 
using just two connectors. That makes 
construction, testing, and troubleshoot- 
ing simple. 

Assembly 

We'll assemble the display board first. 
It isn't difficult, but it is important to 
follow instructions. The LED's, for ex- 
ample, must be installed last. They mount 
a fixed distance off the display board, and 



if you install them incorrectly, you won't 
be able to install the panel board! If you 
follow the directions, there should be no 
problem with assembly. 

The first step is to obtain the parts. 
Since the display board is double sided, 
and tough to make, you may want to buy 
it from the source in the Parts List. Of 
course you may make your own using the 
artwork provided in Figs. 3 and 4. (The 
same goes for the panel board, which will 
be shown in the next part of this article.) 

The lC's should be no problem, but be 
sure to use first-quality parts. If you 
scrounge the IC's from the junkbox, be 
sure to test them in an active circuit to 
make sure they are good. It's embarassing 
to build an IC checker and discover it 
won't work due to a bad IC! Actually, 
since the IC's this project uses are so 
inexpensive, I can't imagine why you 
wouldn't use factory-fresh IC's anyway. 
The extra cost of new parts is a lot less 




FIG. 2— VMOS POWER FET, Q1, permits tesl voltages to approach Ideal TTL or CMOS logic levels 
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FIG. 3— THIS SIDE OF IC TESTER'S display board is the one on which most components are mounted. 
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FIG. 4 — "FOIL-SIDE" of display board. Note that, while board is double-sided, holes need not be 
plated-through. 
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bother than troubleshooting later on. 

The LED's are important, too. There 
are several types of tri -color LED 's on the 
market. The Programma III uses the kind 
with the two diodes in parallel, and as a 
result, the package has two leads. An- 
other type of tri -color LED has the diodes 
in series, and the package has three leads. 
Stay away from that one; you want the 
two-leaded device. If you want to save 
money, you can substitute standard red 
LED's for the ones called for. The display 
won't look as elegant, because logic-low 
states won't be indicated, but you'll still 
get the information you need, and that's 
what counts. 

Keep those tips in mind when shopping 
for parts. Since it is important to control 
costs today, keep them low by reading the 
ads in this magazine, comparing prices, 
and then buying from the best suppliers. 
Once you have the boards and pans. 



it's time to get started. Refer to Figs. 5 
and 6 for details for this phase of con- 
struction. Study Fig. 5 for a moment, and 
orient your board so it faces the same 
way. Note that the parts- placement di- 
agrams show the board from the side 
on which the components are mounted 
but that the foil pattern you see in the 
diagrams is on the other side of the 
board. Now you are all set to install the 
parts, which consist of IC's, jumpers, 
resistors, and capacitors. The LED's — 
LED1-LED16 — and the wires to SOI 
won't be installed yet; don't rush and put 
them in first! 

Begin with the IC's and insert an 
LM324 at 1C 1 . Normally I would recom- 
mend using sockets for the IC's, but since 
the some of the IC pins have to be sol- 
dered on both sides of the board, it's 
better to solder the IC's directly to the 
board. Use gentle heat, and don't cook 



anything. Press the IC in place with your 
fingers, then flip the board over and sol- 
der all 14 leads to the foil. Then return to 
the component side of the board and care- 
fully solder pins 2, 5, 6, 9, 19 and 13 to 
the foil. Use solder sparingly, and watch 
out for shorts. If you accidently create a 
solder bridge between two terminals, heat 
it , and push away the solder with a tooth- 
pick or X-ACTO knife. 

Continue by installing another LM324 
at the 1C2 position . Solder it in as you did 
with the first IC. After that, install two 
more LM324's at the IC3 and IC4 posi- 
tions. When you're done, check for 
missed connections and shorts, and cor- 
rect any errors before going farther. 

Moving to the left of the board, install 
an LM38Q at IC6. (You may use a socket 
for this device, if you like.) Orient it as 
shown in Fig. 5 and solder the pins to the 
foil on the reverse side of the board. Move 




FIG. 5 — PARTS PLACEMENT on "component-side" of display board. Note that foil pattern shown is on 
side of board opposite the one on which components are mounted. 



to the right of the board and install a 
CD401 1 at IC7. Press it in place with your 
linger, then turn the board over and solder 
the pins to the foil. Flip back to the 
component- side of the board and careful- 
ly solder pins 1 , 6, and 8 to the foil on that 
side of the board. Be careful not to bridge 
pin 6 and pin 7; they are close together 
because of the foil trace nearby. That 
takes care of the IC's. Check your work 
again for shorts and errors, fix any pro- 
blems, and you can continue. 

There are three jumpers, and they come 
next. They are by IC1, IC2, and IC3, as 
indicated in Fig. 5. You can make the 
jumpers from short pieces of hookup 
wire, or short lengths of resistor lead. 
Install the first jumper to the left of IC1 
and solder the leads to the foil on the other 
side of the board. Move across IC2, and 
install another jumper to the left of IC3. 
Position it so that it can't touch the foil 
that runs nearby — in fact, you should slip 



a piece of insulated tubing over the ju- 
mper if you used bare wire. Move to pin I 
of IC3, and install the third jumper. Note 
that it runs between the two IC's, and 
parallel to them. 

The resistors come next. Note that 
these are all IK units except for R3 (470 
ohms), which is off in a corner by itself 
and which should be installed First. Solder 
its leads to the foil on the other side of the 
board. Move to the left of the LM324's 
and start installing the 1 K resistors — -note 
that there are 16 of them — as shown in 
Fig. 5. Then turn the board over and sol- 
der the leads to the foil. Be sure to clip off 
the excess lead lengths. 

Now for the capacitors. Note that they 
are all of the same value— 0. I jiF. Either 
ceramic disc or Mylar types may be used. 
Starting at the far left of the board, install 
0. 1 p. F discs at C2, C5, and C4. Solder 
the leads on the other side of the board, 
and clip off the excess. Position the capa- 



citor bodies so that they stand straight up. 
Then move along the bottom of the board, 
and install C3. Press its body flat against 
the board before soldering the leads; we 
don't want this part to stand up in the air. 
Clip off the excess leads, and you are 
finished with the capacitors. 

For the time being, the last part to be 
installed on the component side of the 
board is Ql, the VMOS power FET. It 
goes in the bottom right comer, next to 
the 470-ohm resistor. Install the device as 
shown, with the flat in the case pointing 
toward the right edge of the board. Solder 
the leads on the other side of the board, 
and clip off the excess. That completes 
the component installation on this side of 
the board for now, though we still have to 
install the LED's and wire SOI. 

Next time we'll complete the display 
board and wire it to the panel board. We'll 
also finish up construction and put the IC 
tester into operation. R-E 




FIG. 6— PARTS PLACEMENT on "foil-side" of display board. Resistor R2 (at right} Is soldered to pads 
on opposite sides of board. 
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YOU RE IN A CROWDED RESTAURANT. 

there's talk and laughter all around you. 
when suddenly a BEEP, BEEP. BEEP 
fills the room. The roar subsides as 
curious heads turn to find the source. 
"Mr. Jones," says a disembodied voice, 
"please call your office." 

As Mr. Jones gets up and heads toward 
a phone, the talk at your table turns to the 
merits of pocket pagers — beepers, as they 
are sometimes called. You start to add 
your opinion, when you stop short. What 
exactly is a pager, anyway? 

If you look about you, you're sure to 
spot them — carried by doctors, salespeo- 
ple, maintenance crews, computer tech- 
nicians, and others. Even your favorite 
TV crime-fighter may "pack" a pager on 
occasion. Let's examine how pagers 
work. 

Basically, a pager is an FM receiver 
with a tone decoder and audio amplifier. 
In order to activate or set off a pager, 
some additional equipment is needed: a 
transmitter to signal the pager, a con- 
troller to turn on the transmitter and en- 
code the signaling information, and a 
means for input to the transmitter. Before 
we discuss paging equipment, let's take a 



Pocket pagers keep you from 
missing important calls, even 
when you're miles away from 
your phone. Here's a look at 
how pagers and paging sys- 
tems operate. 
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fast look at the radio frequencies used by 
paging services. 

Frequencies used 

The FCC (Federal Communications 
Commission) permits paging within 
several bands of frequencies in the RF 
spectrum. Those bands, however, are 
used for other purposes in addition to 



paging. The bands arc divided and allo- 
cated by the FCC for such diverse func- 
tions as public safety, industrial com- 
munications, land transportation, public 
radio, etc. 

One group of frequencies where paging 
is permitted is in the VHF (Very 7/igh 
Frequency) range and is commonly re- 
ferred to as "low band;" it covers 30 to 
50 MHz. Also in the VHF area is the 
"high band," with a range of 147 to 175 
MHz. Farther up the frequency spectrum 
are the UHF ( Ultra H igh Frequency) band 
segments allocated for for paging: 406 to 
420 MHz, 450 to 512 MHz, and'areas in 
the 800-MHz band. Also being consid- 
ered for paging are frequencies in the 
900-MHz range. Again, those bands are 
not used exclusively for paging; many 
other types of transmissions are FCC- 
authorized for those frequencies. 

As you can easily see, there are many 
frequencies that can be used for paging, 
and there are a number of different paging 
systems as well. They range from private 
business in-house systems to the offer- 
ings of RCC's (fladio Common Carriers), 
which are available to the public. Even 
though private users (industry, business. 
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FIG. 1— RECEIVER USES TWO IF-STAGES (17.9 MHz and 35 kHz) to step signal down to a frequency 
where It can easily be limited and demodulated. 




FIG. 2 — TWO-TONE DECODER uses two sharply tuned bandpass filters to isolate tones required to 
activate pager. First stage of audio amplifier is not keyed unless tones are successfully decoded. 



etc.) are permitted to own their own pag- 
ing systems, they often choose not to. The 
reason is that they must file for, and be 
granted, a license by the FCC. They must 
also purchase and maintain their own 
equipment. Since that is both expensive 
and time consuming, many potential pri- 
vate users have, instead, sought the ser- 
vices of a local RCC. In that case, the user 
generally pays a fixed monthly rate to the 
RCC, which is, in turn, responsible for all 
equipment and licensing. For that and 
other reasons, independent RCC's across 
the country serve about 85% of the paging 
market. The most common frequencies of 
the RCC's are two VHF high-band 
frequencies referred to by the industry as 
P-5 and P-6— 152.24 and 158.7 MHz, 
respectively. 

Because of its widespread use, we will 
concentrate on the RCC format and exam- 
ine the operation of a typical VHF high- 
band pager. 

The pager receiver 

As stated earlier, a pager is simply an 
FM receiver with a tone decoder and au- 
dio amplifier. The receiver portion is a 



dual-conversion FM receiver. It must not 
only be very sensitive, to provide wide- 
range coverage, but must also be highly 
selective to reject unwanted and interfer- 
ing signals. 

Figure 1 shows a block diagram of a 
typical pager. When a signal arrives at the 
pager's antenna, it is coupled to the input 
of the RF amplifier. The RF amplifier 
must have a high gain- factor because,. at 
times, the RF signal level at its input may 
be only slightly higher than the noise 
level. The RF amplifier will amplify both 
the wanted and unwanted signals; howev- 
er that stage's high gain will greatly in- 
crease the difference between them. The 
relationship of the two signals within the 
receiver is referred to as its signal-to- 
noise ratio, and is an indication of the 
receiver's sensitivity. The output of the 
RF amplifier is fed to a stage called the 
first mixer. 

Also fed to the first mixer is the output 
of its first local oscillator. Its frequency 
is established by a crystal, and is 17.9 
MHz lower than the frequency the receiv- 
er is tuned to (also crystal-controlled). 
The purpose of the mixer is to combine 



the tw'0 input frequencies. The result is 
four signals at the mixer's output; one is 
the original input signal, another the 
local -oscillator signal, and the others the 
sum and the difference of those two. 

Both the sum and the difference signals 
contain the same modulation information 
as the original signal, but it is only the 
17.5-MHz difference signal that is 
needed for the conversion process. (The 
signal is converted to a lower frequency 
because it is easier to work with there than 
at a higher one.) A crystal filter is used in 
a bandpass configuration to attenuate the 
three unneeded signals and pass the mod- 
ulated 17.9-MHz difference-signal. That 
leaves a signal having a lower frequency, 
with the original modulation intact, and 
accomplishes the first (or high) conver- 
sion of the dual-conversion process. 

The difference-frequency of 17.9 MHz 
is referred to as the first intermediate- 
frequency (first IF). The signal is then 
further amplified by the first-IF amplifier 
and filtered a second time to further im- 
prove IF selectivity (the rejection of the 
three unwanted signals). 

The conversion process is then per- 
formed a second time. That step is re- 
ferred to as low conversion. The ampli- 
fied and filtered first-IF signal is fed to the 
second mixer, along with the output of the 
crystal-controlled second oscillator. The 
second mixer produces a difference fre- 
quency of 35 kHz, which is amplified and 
fed to the limiter. That stage limits the 
amplitude of the signal to a constant level, 
as required by the detector. The detector 
removes the 35-kHz second-IF carrier, 
recovering from it the modulated audio. 
The recovered audio is then passed on to 
the decoder and audio-amplifier circuit- 
ry. The process of recovering the audio 
from the modulated second-IF signal is 
called demodulation. 

Decoder operation 

The decoder, shown in block form in 
Fig. 2, must check for a series of received 
and demodulated audio tones. Each pager 
in a system will respond to one, and only 
one, specific group of tones. Not only 
does the decoder check for a particular 
series of tones, but it also looks for them 
to appear in a specific sequence. 

Since the audio recovered from the FM 
signal is low in level, it must be amplified 
before being fed to the decoder filters and 
the audio amplifier. If the pager is in its 
normal (standby or reset) mode, it is 
waiting for the audio tones that will en- 
able it and cause it to "sound off. " In the 
case of the decoder shown in Fig. 2, only 
two tones are needed to make it decode > 
successfully. ^ 

in the reset mode all of the audio > 
(tones and speech) may be present at the < 
inputs of both the audio amplifier and the ^ 
two filters. The filters, which are highly ™ 
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selective bandpass arrangements, will not 
pass any speech, since they require steady 
tones at the frequencies to which they are 
tuned in order to produce an output from 
the decoder. 

The first stage of the audio-amplifier 
IC is normally off. When a tone matching 
the frequency of the "A" filter is re- 
ceived, that filter passes the signal to the 
decoder. The decoder is then enabled. If 
the proper "B" tone follows, the "B" 
filter will pass it on the decoder. The 
decoder will recognize the "match" and 
will produce an "alert" signal that is fed 
to the last amplifier- stage of the audio IC. 
That amplifier, which is always on, will 
drive the speaker, and the familiar "beep, 
beep, beep" will be heard. Once the alert 
has sounded, the control line enables 
the first section of the audio-amplifier IC 
and the voice message is received. When 
the caller has finished speaking, the 
amplifier is reset to mute the speaker. The 
pager is then back in the reset or stand- 
by mode, awating another page. 

Some pagers, known as tone-alert pag- 
ers, do not have the capability of handling 
a voice message. They merely output an 
alert tone that informs the user to call 
some pre-arranged number, such as his 
office, answering service, home, etc. The 
tone-alert pager circuitry is similar to that 
of the tone-plus- voice model, but the au- 
dio amplifier is configured differently to 
handle only an alert tone and there is no 
provision for processing a voice signal. 

A second decoding method, the/ive- 
tone format, uses five distinct audio tones 
transmitted as a rapid pulse-train. There, 
the decoding process can be compared to 
the two-tone format, though the circuits 
are much more complex. There are two 
advantages to the five- tone format. The 
first is that there are more than a million 
unique encode/decode combinations. 
The other is that the decoding information 
can be transmitted in approximately half a 
second, while the two-tone format re- 
quires up to four seconds. That adds up to 
quite a time saving for systems that are 
heavily used. 

The paging process 

Now that we know what's inside a pag- 
er, let's see how paging works. Refer to 
Fig. 3 as we discuss just what is involved 
in the paging progress. 

In most cases RCC customers can 

reach a pager on a direct-dial basis 

(although sometimes a dispatcher must be 

called: he will, in turn, manually process 

the paging). A person wishing to page 

someone merely has to dial a telephone 

w number; each pager is assigned its own, 

J2 along with the unique set of audio tones 

O required to activate it. 

£E The phone call is channeled through 

[j} the phone company's central office and 

rjj then on to the RCC's paging-control 

O equipment. The controller searches its 

Q memory for the frequencies of the audio 

rx tones requited to activate the pager 
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FIG. 3— SEQUENCE OF EVENTS Involved in making a page as they occur at (a) telephone, (b) 
transmitter, and (c) pager. 



associated with the number dialed. That 
information is found within milliseconds 
and the paging controller turns on the 
transmitter- It also generates the proper 
tones, which it sends to the transmitter. 
The transmitter modulates its RF carrier 
with those tones, transmitting the page- 
signal. 

If the pager is within range of the 
transmitter, it decodes the signal and 
emits an alert tone. At the same time, the 
paging controller "answers" the line and 
returns to the calling party a short beep 
tone, which is a signal to the caller to 
begin speaking. The length of his mes- 
sage can vary from system to system, but 
is usually about ten seconds. Although 
that seems short, it is really quite adequ- 
ate to repeat a short message or phone 
number two or three times. It is just a 
matter of seconds from the time a number 
is dialed until the pager user receives a 
message. 

Some pagers — the tone- alert models — 
are not able to handle voice messages; 
instead, they merely beep. With that type 
of system , the caller hears a beep tone that 
indicates that the page has been pro- 
cessed, and then receives an interrupted 
busy tone. 

Pros and cons 

A pager can be a great time and money 
saver to its user. A page can prevent a 
wasted trip, or ask the user to make an 
extra stop before returning home or to the 
office. It is also invaluable to someone 
who may be away from the office when an 
important customer, or a patient needing 
immediate attention, calls. 

In these days of economic downturn, 
pagers are enjoying an increase in pop- 
ularity. Businesses have been forced to 
cut costs and to search out and eliminate 



inefficiencies. Many firms have found 
that pagers save time — and, therefore, 
money amounting to many times the 
monthly pager -rental fee. I'm sure you'll 
agree that an investment with that kind of 
return is rare today. 

One shortcoming of pagers is their re- 
latively short range— typically 15 to 25 
miles. Range can vary with transmitter 
power, terrain, and atmospheric con- 
ditions, and is sometimes related to the 
number of times the pager has been drop- 
ped! Pages may be difficult to receive in 
some rural areas. To reduce the problem, 
many RCC's are, or soon will be, sim- 
ulcasting their pages from several 
strategically placed transmitters. That 
naturally increases a device's useful 
range. 

For instance, many RCC's in the state 
of Michigan and from nearby areas have 
devised an inexpensive manual wide-area 
paging system. While the details are too 
involved to go into here, you can now 
have a pager in Michigan that will be 
useful and effective over most of the 
state. 

Finally, a preliminary agreement has 
been reached to form a national radio- 
paging system using geosynchronous sat- 
ellites. The participating companies are 
National Public Radio and Mobile Com- 
munications Corporation of America, 
Under the proposed system, users would 
phone pages into their local paging com- 
panies as usual. Those companies would 
then relay the pages to National Public 
Radio's Washington D.C. control center. 
From there, they would be upl inked to 
Westar IV and downlinked to the appro- 
priate ground station. The ground station 
would then relay the page to the appropri- 
ate local paging company which trans- 
mits it in the usual manner. R-E 
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LOW-BAND 
CONVERTER 



There 's a world of interesting 
activity on the frequencies below the 
AM broadcast-band. Here's a description 
of what happens down there, and instructions 
for building a converter for your receiver so you 
can listen in. 




STAN GIBILISCO 



THOSE OF US WHO HAVE SHORTWAVE 

communications receivers have heard, 
and are familiar with, the range of the 
radio spectrum between 535 kHz and 30 
MHz; that is the extent of coverage of 
most of today's shortwave receivers. 
Some receivers have a "longwave" band 
with a low- frequency limit of around 200 
kHz. There aren't many receivers that 
operate lower than that: the ones that do 
are rather expensive. This article is con- 
cerned with the relatively-little-known 
part of the electromagnetic spectrum be- 
low the standard AM broadcast-band. In 
particular, we will be looking at the VLF 
(Very-Low-Frequency) and LF (Z-ow- 
Fequency) bands, ranging from 3 to 300 
kHz. (The VLF band extends from 3 to 30 
kHz. and the LF band from 30 to 300 
kHz.) 

It is not difficult or expensive to receive 
signals in those frequency ranges, A sim- 
ple converter can be built from easy-to- 
find parts for a moderate price, allowing 
VLF and LF reception with a shortwave 
communications receiver. 

What's below the broadcast band? 

There is plenty of activity below 535 
kHz, all the way down to 10 kHz in the 
VLF spectrum. Table 1 shows the fre- 
quency allocations below 535 kHz on a 
worldwide basis. Below 10 kHz. there are 
no allocations — -those frequencies are 
considered essentially useless, for rea- 
sons we will discuss later. 

Especially toward the lower part of the 
LF band (below 150 kHz), and through- 
out the VLF band, voice-modulated sig- 
nals will not be found. Such transmis- 
sions require too much bandwidth to be 
used in a part of the spectrum where band- 




Frequency — k Hz 
Below 10.00 
10.00-14.00 

14.00-19.95 
19.95-2005 
20.05 70 00 
70.00-90.00 



90.00-110.0 
110.0-130.0 



130.0-160.0 
155.0-281.0 



160.0-200.0 
20O.O-285.0 



285.0-325,0 
325.0-405.0 
405.0-415.0 

415.0-490.0 
490.0-510.0 

510,0-525.0 

525.0-535.0 



radio 



Service 

Not allocated 
Radio location 
navigation 

Fixed, maritime mobile 
Standard frequency 
Fixed, maritime mobile 
Fixed, maritime mobile, 
maritime radio naviga- 
tion, radio location 
Fixed, radio navigation, 
maritime mobile 
Fixed, maritime mobile, 
maritime radio naviga- 
tion, radio location 
Fixed, maritime mobile 
Broadcasting (Europe, 
N, Africa, and Middle 
East) 
Fixed 

Aeronautical radio 
navigation, aeronautical 
mobile 

Maritime radio naviga- 
tion, aeronautical radio 
navigation 

Aeronautical radio 
navigation, aeronautical 
mobile 

Maritime radio naviga- 
tion, aeronautical radio 
navigation, aeronaulical 
mobile 

Maritime mobile 
Mobile (distress and 
calling) 

Mobile, aeronautical 
radio navigation 
Mobile, broadcasting, 
aeronaulical radio 
navigation 



width conservation is extremely impor- 
tant. An AM signal takes up at least 6 
kHz, and the whole VLF band is only 27 
kHz wide! An AM signal at 1 5 kHz would 
have to be at least 40 percent as wide as its 
carrier frequency! Because of those fac- 
tors, all signals in that frequency range 
are modulated by means of narrow - 
bandwidth techniques, such as CW 
(Morse code) or frequency- shift teletype. 

Propagation below 535 kHz 

Radio signals at VLF and LF travel by 
three basic long-distance modes: surface- 
wave, sky-wave, and waveguide pro- 
pagation. Particularly below about 100 
kHz, the characteristics of radio-signal 
travel are alien to the short-wave listener; 
there is no rapid fading, backscatter, or 
selective distortion such as commonly 
occurs at high frequencies. 

Surface waves 

At VLF and LF, radio signals can 
travel along the surface of the Earth for 
great distances, without relying on the 
ionoshpere for propagation. This mode of 
propagation (sometimes mistakenly re- 
ferred to as 'ground-wave' propagation) 
gets better and better as the frequency 
decreases. At 535 kHz, surface waves can 
be heard out to distances of 200 to 300 
miles when conditions are good- But, 
since the Earth is a poor conductor at that 
frequency, and the return circuit for 
surface-wave travel is the Earth, the use- 
ful range is limited. Most of the energy 
gets used to heat up the ground. 

As the frequency decreases, the ground 
becomes a better and better conductor. At 
frequencies around 100 kHz, it is not un- 
usual to hear surface-wave signals from 
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more than a thousand miles away. In the 
VLF range, surface propagation com- 
bines with ionospheric propagation to al- 
low worldwide communications, pro- 
vided that huge antennas and high-power 
transmitters are used. 

Since the ionosphere plays no role in 
surface-wave propagation, VLF and LF 
communications may someday prove 
useful on planets with no ionosphere to 
support other modes of over-the-horizon 
links. 

Sky waves 

All radio waves having frequencies be- 
low 535 kHz are dramatically affected by 
the earth's upper atmosphere. There are 
three layers of ionized gases high above 
the surface of our planet: those regions are 
called the D, E, and F layers. Figure 1 
shows the arrangement of those layers 
during the day and at night. Typical alti- 
tudes in miles are shown. 

The D layer, at a height of 37 to 57 
miles, returns VLF signals to the Earth 
during the daytime, but absorbs energy at 
higher frequencies. At night, that layer 
disappears, and the E and F layers are 
responsible for VLF and LF sky-wave 
propagation. The E layer varies in altitude 
from about 62 to 7 1 miles and the F layer 
may be anywhere between about 1 30 and 
261 miles up. The F layer is generally 
higher at night than during the day. 

VLF and LF energy is almost totally 
reflected by the ionosphere, and hardly 
any of it escapes into space: furthermore, 
no VLF or LF signals from outer space 
can penetrate to the Earth's surface. That 
creates a "trap" for such energy, and 
insures that over-the-horizon com- 
munication is always possible. 

Sky-wave and surface- wave modes, 
acting together, don't always reinforce 
each other. If, at a certain distance from 
the transmitting station, the surface-wave 
and sky-wave signals are equally strong 
but opposite in phase, they will cancel 
each other, and no signal will be heard. 
That effect becomes more common as the 
frequency increases. 

Also, as frequency increases, the D 
layer gets more and more absorptive. 
That reduces the effectiveness of sky- 
wave communications during the day- 
light hours. But the D layer disappears at 
night, and that is why we usually hear LF 
stations from farther away at night. The 
same effect occurs throughout the AM 
broadcast band, and no doubt you have 
observed the difference between daytime 
and nighttime propagation there. 

Waveguide effect 

The ionospheric D layer and the 
Earth's surface both form almost perfect 
reflectors of VLF energy. At VLF, the 
waves are so long that the distance be- 
tween the ground and the D layer is only a 
few wavelengths. (For example, a 10- 
kHz signal has a wavelength of 18.6 
miles, but the D layer is 37 to 57 miles 




FIG. 1— "D," "E," and "F" LAYERS of the ionosphere assist in LF and VLF propagation. Typical 
daytime configuration is shown in a ; "D" layer disappears at night (o). 



high — just two or three wavelengths.) 
That gives rise to a daytime condition 
where VLF energy travels within the 
chamber between the Earth and the D 
layer as if that space were a waveguide 
transmission-line. 

Waveguide propagation is an ex- 
tremely reliable means of communication 
at VLF. with no fading or "dead zones." 
Waveguide propagation is best during 
daylight hours, since the D layer dis- 
appears at night, leaving only the E and F 
layers, which are too far above the Earth 
to serve as good waveguide reflectors. 



Since all waveguides have a high-pass 
frequency response, there is a lower limit 
on the frequencies that can be used for 
long-distance propagation. If the 
wavelength is too great, the Earth-to-D- 
layer waveguide will be too small to sup- 
port propagation. The frequency at which 
attenuation begins to increase rapidly is 
about 10 kHz. Below that, especially dur- 
ing the daylight hours, the waveguide 
effect is of little use for long-distance 
communications. So severe is the loss, in 
fact, that frequencies below 10 kHz are 
not allocated for communications. 




FIG, 2— COMPONENTS USED IN LOW-BAND CONVERTER are readily available. Crystal may be 
ordered from companies advertising at back of magazine. 



Methods of reception 

Building a complete, self-contained, 
receiver that covers 10 to 535 kHz is not 
easy . The top frequency is more than fifty 
times greater than the low one; that's 
equivalent (in terms of percent) to the 
range from the middle of the AM 
broadcast- band to TV channel 2! The 
only practical way in which you can 
obtain reception over such a wide band is 
to build a converter for an existing high- 
frequency receiver. 

The converter described here 
"moves" the 10-to-535-kHz band to the 
3.5 10-to-4. 035-MHz range for reception 
on shortwave receivers. That output 
range was selected so as to be compatible 
with amateur-band equipment. The con- 
verter's output falls nicely into the 80- 
meter ham band (3.5-4.0 MHz). 

What kind of receiver should you use? 
It must have a BFO (Beat- Frequency 
Oscillator}. It should be frequency-stable 
(as drift-free as possible) and have good 
selectivity. A ham receiver is ideal, es- 
pecially if it has a narrow-bandwidth filter 
for CW reception. It also helps to have a 
noise blanker or limiter, because man- 
made impulse-noise is a problem at VLF 
and LF. Other than those requirements, 
any sort of receiver with fairly accurate 
dial-calibration is alright: solid-state or 
tube-type, battery-powered portable or a 
50-pound boat anchor from the pre- 
World-War-II era! 

A simple converter 

Figure 2 shows the a schematic dia- 
gram for a low-band converter. Three 
stages of broadband amplification (Ql, 
Q2, and Q3) are used. The crystal 
oscillator/mixer, Q4, provides an 
amplitude-modulated (AM) signal, with 
the carrier at 3.500 MHz. That signal is 
fed to the antenna input of the receiver. 
The VLF and LF signals appear as side- 
bands above and below the carrier. The 
upper sideband (3.510 to 4.035 MHz) is 
easier to use because the signal frequency 
is easier to determine — just subtract 
3.500 MHz from the receiver dial read- 
out. (If you use the lower sideband the 
reception will be just as good, but the 
band will come out "upside down" in the 
receiver, and frequency determination 
will be tricky.) 

The parts for the converter are in- 
expensive and easy to find. Most, if not 
all. should be available from advertisers 
in Radio- Electronics. Parts for antenna 
construction will be described in the text, 
and are not included in the Parts List. 

Construction 

The converter circuit can be built on 
perforated construction board or on an 
"experimenter board" such as those 
available from Radio Shack and others; I 
used the latter. 

If you use an "experimenter board," 
note that the holes are interconnected by 
foil on the underside of the board in 




FIG. 3— COMPONENT PLACEMENT (s not critical. Letters and numbers at edge of board simplify 
design work. 



groups of four. The 20 X 20 matrix of 
holes is labeled on each axis by the num- 
bers 1 through 20 and the letters A 
through T printed on the underside of the 
board. It helps to place a piece of adhesive 
paper on top of the board, punch out all 
the holes with a sharp instrument, and 
label the rows and columns for easy refer- 
ence. 

The parts layout I used is shown in Fig. 
3. Install the jumper wires first. Then 
install the resistors, capacitors, crystal, 
and choke. Resistors should be mounted 
vertically when the holes are adjacent (as 
is the case with Rl through R6). Install 
the transistors and external-connection 
wires last. Be careful not to use too much 
heat when soldering the transistor leads. 

Drill two '/-i-inch holes in the rear panel 
of the metal cabinet, and one '/i-inch hole 
in the front panel. Also drill four '/s-inch 
holes at the corners of a 3'/j-inch square 
(assuming you're using the same type of 
board I did) on the bottom of the chassis. 
(It's not critical how the square is 
oriented, but the holes should be well 
away from the rubber feet on the un- 
derside of the chassis.) Mount the SPST 
switch on the front panel and the two 



female phono-jacks on the rear panel. 
Don't forget solder lugs for the ground 
connections to the phono jacks. 

The four corner holes on the circuit 
board must carefully be enlarged with a 
drill to '/i-inch before mounting. After 
that's done, put four 6-32 screws into the 
chassis mounting-holes from the outside 
of the enclosure, and secure them with 
one nut apiece. Put a second nut on each 
screw and move it down until it is Ys-inch 
from the end. 

Push the circuit board down into the 
screws and. once the board has been 
pushed down to the middle nuts, screw on 
the last four nuts to keep it there. 

Connect the SPST switch and the input 
and output jacks to the board; label the 
jacks to avoid possible confusion later. 
Connect the 9- volt battery, and secure it 
in a convenient place with a battery clip or 
double-sided tape. Be sure none of the 
wires short to any other circuit point. 

Preliminary testing 

Now you're ready to test the converter. 
Use a shielded cable to connect the output 
of the converter to the antenna terminals 
(or jack) of the shortwave receiver. Tune 
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the receiver to 3,500 MHz. When you 
switch the converter on you should hear a 
strong unmodulated carrier on or near that 
frequency. Turn the receiver's BFO on 
(or switch the receiver to the usb posi- 
tion), and tune in the earner until you get 
a zero beat (the tone pitch gets too low to 
hear). Set the receiver's dial to read ex- 
actly 3.500 MHz. If your receiver has 
both ■"main-tuning"' and "bandspread- 
tuning" controls, set the bandspread con- 
trol to 3.500 MHz and tune the main- 
tuning knob for zero beat. Leave the BFO 
on, or leave the mode switch in the usb 
position. 

What if you don't hear anything around 
3.500 MHz? That means that theoscilla- 
tor is not working. The problem may be 
improper wiring, including solder 
bridges or cold-solder joints; an incorrect 
component-value; a bad crystal: a faulty 
component: or a dead battery. (I had a lot 
of trouble getting my oscillator to start up 
until I replaced the crystal.) 

To check the amplifiers and modulator, 
plug a piece of wire about 20 feet long 
into the input of the converter. You 
should hear a loud buzz at VLF frequen- 
cies, and possibly well up into the LF 
band. You may also hear a lot of carriers. 
If you don't, there is something wrong 
with one of the amplifier stages. Again, 
check for improper wiring, an incorrect 
component value, a faulty component, or 
a weak or dead battery. Once you are sure 
that the circuit is working', you're ready to 
put up an antenna. 

Not just any old wire lying on the 
ground, or thrown up into a tree, will 
work well at VLF and LF. Unless the 
right kind of antenna is used, all you'll 
hear is an overwhelming conglomeration 
of interference including AC-line buzz 
and cross-modulation products from the 
AM broadcast band. 



Antenna systems 

The importance of a good ground sys- 
tem cannot be overemphasized for low- 
band reception. Preferably, the house 
utility-ground should be used: look for a 
pipe running down the electric meter into 
the ground. Cold-water pipes will also 
work fairly well, but don't try hot- water 
or heating-system pipes. The ground con- 
nection should be made to the shield at the 
antenna-end of the coaxial cable used to 
connect the antenna to the converter. 

For low-band reception, a loop antenna 
generally works best. It should be in a 
vertical plane, since VLF and LF signals 
tend to be vertically polarized. Such an 
antenna can easily be tuned to the desired 
frequency, and has a narrow bandwidth, 
which is a necessity for rejection of noise 
and cross-modulation distortion pro- 
ducts. There are two possible con- 
figurations for a loop-type receiving an- 
tenna: the open loop and the ferrite loop- 
stick. Both are shown schematically in 
Fia. 4. 




FIG. 4— OPEN-LOOP ANTENNA Is Shown In a; ferrite loop at b. 



An open loop 

An open loop consists of eight to 
twelve turns of insulated wire, mounted 
in the shape of a square, rectangle, or 
circle against a non-metallic wall, or be- 
tween two non-metallic supports. The 
loop should have a radius of at least two 
feet. The larger the enclosed area of the 
loop, the better the signal pickup will be; 
reception also improves with the number 
of turns used. Excessively large loops, 
however, will pick up a great deal of AC 
buzz and appliance noise, so there is a 
practical maximum size-limit. That limit 
will depend on the amount of noise in 
your area, and will have to be determined 
by experimentation. The loop should, of 
course, be placed as far away from AC 
wiring as possible. 

The loop should be tuned to, or close 
to. resonance at the desired frequency by 
means of a capacitor connected in parallel 
with it. The resonant frequency for a 
given capacitance C depends on the loop 
inductance L. Assuming that the loop is at 
least several feet away from large metallic 
objects, its inductance can be found from 
the formula: 



9000 



where L is in millihenries (mH), A is the 
enclosed area of the coil in square inches, 
and N is the number of turns. If the coil is 
a perfect circle of radius r inches, then: 

_ N 2 r 
9000 

Once you know the inductance of the 
loop, you can determine the amount of 
capacitance needed for a given frequency 
/. according to the formula: 

1000 
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where L is again in mH ,/is in kHz, and C 
is in microfarads (^iF). 

The capacitance values generally re- 
quired to tune an open loop to resonance 
range from about 1 00 pF at 535 kHz to as 
much as 0.5 jixF for small loops at VLF. It 
is impractical to use variable capacitors 



PARTS LIST 

All resistors vi-watt, 5%, unless 
otherwise specified 

R1. R3, R4. R6, R7— 10,000 ohms 

R2, R5, R8, R12— 120,000 Ohms 

R9-R11— 100 ohms 

Capacitors 

C1-C4 — 0.1 ^.F, ceramic disc 

C5 — 0.001 fiF, ceramic disc 

C6 — 0.01 fiF, ceramic disc 

C7 — 2 pF, ceramic disc 

Semiconductors 

Q1-Q3— 2N2484 or equivalent 

Q4— 2N5951 or equivalent N-channel 
JFET 

XTAL1— 3.500 MHz, parallel-resonant, 20 
pF (if necessary, a crystal of another fre- 
quency may be used) 

LI — 1 mH 

J1 , J 2— RCA phono jack, chassis mount 

S1— SPST toggle switch 

B 1—9- volt transistor battery 

Miscellaneous: "experimenter board" (see 
text), wire, battery clip, metal enclosure, 
antenna materials (see text) 



for tuning an open loop over a wide range 
of frequencies, simply because they don't 
make them big enough ! That means you 
will have to switch among several fixed 
capacitors to obtain wide-band coverage. 
The easiest way to do that is to use a 
decade capacitance-box. Ceramic, Mylar 
or mica capacitors are best; don't use 
elcctrolyties. 

It is important that the tuning capaci- 
tors be placed at the antenna, and not at 
the converter end of the feed line because 
the line capacitance will have a detrimen- 
tal effect on selectivity toward the upper 
end of the LF band. That will allow more 
cross-modulation distortion from the AM 
broadcast-band and give the illusion of 
LF signals where there are none. 

A ferrite loopstick antenna 

The inconvenience of having to switch 
among fixed capacitors for frequency 
adjustment can be overcome by the use of 
a ferrite loopstick antenna. (That's the 
kind of antenna that you find in most 
continued on page 102 
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LAST TIME, WE SHOWED 

you a step-by-step 
method for developing a PC-board layout 
from your working prototype circuit. The 
first thing we'll do this month is finish 
that layout. 

At the risk of sounding monotonous, 
recheck all the connections against your 
schematic once again — and it's not a bad 
idea to check the schematic against the 
breadboard, either. 

This is the last chance you'll have to 
make any changes in the pattern easily. 
Get out the straightedge and calipers 
again and make sure that the pads at the 
top and bottom of the boards are in regis- 
ter. Count squares from the middle center 
line and use the straightedge to verify 
everything. Finding a pad that's off by a 
sixteenth of an inch when you're drilling 
holes can really ruin your day. 

If you're sure — really sure — that 
everything is correct you can go on to the 
window dressing. It's always a good idea 
to label things. If you have edge con- 
nections on the board, you'll usually find 
it helpful later on if you number them. 
The same is true for pin 1 of each IC. You 
can-do all that, and include any de- 
scriptions you want on the board, using 
transfer type as shown in Fig. 6. It's nice 
to indicate different sections of the board, 
which way polarized components should 
be inserted, IC numbers, and so on. After 
all, the whole purpose in making printed - 
circuit boards is to make life easier and 
more reliable. Use transfer type that is at 
least 'A-inch wide; any smaller and you 
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Now that you've drawn your 

layout, what's the best way 

to transfer it to the board? 

Do it the easy 

way -photographically! 



ROBERT GROSSBLATT 



run the risk of having it thin out and 
disappear somewhere along the line. 

Your drawing should be finished now. 
The pattern should be completely blacked 
in and you should be able to see the com- 
ponents drawn in blue on the component 
side of the board. Check everything over 
a final time and then mark off as long a 
segment as possible on the center line. 
Label the length in black as shown in Fig. 
7. The longer the segmeni you can mark, 
the more accurate your measurement is 
going to be when you shrink it down to 
half size. Once that is done you're ready 
to begin making the etching mask. 

Transferring the pattern 

There have been lots of methods de- 
vised to get a foil pattern transferred from 
paper to circuit board. They have been as 
simple as drawing directly on the copper 
or as involved as cutting out patterns in 
copper or tape. All those methods were 
developed because there's a myth that the 
photographic process is too difficult to be 
done at home — some claim that the 
equipment is too expensive; others that 
die materials are too exotic. In any event, 
when I made the decision to make pro- 
totype boards at home I read all that pro- 
paganda and, (perhaps like you?) be- 
lieved it all. I tried every method 1 could 
find. I cut, drew, pasted, taped, and 
scraped — and unless the pattern was an 
exceptionally simple one, the results 
were usually disappointing. Then [ de- 
cided to do it the hard way — 
photographically. 
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] was amazed — the results were per- 
fect, the process was easy, and the 
amount of detail that could be reproduced 
on the copper was astounding. Now, if all 
you need is a few traces on a single-sided 
board and you want to make only one 
board, you "re better off taping directly on 
the copper and letting it go at that. But if 
you're making a board of any complexity, 
i f y ou want several copies of the board , or 
if the board has to be double-sided, there 
is no method simpler, safer, or more se- 
cure than the one everyone else told you 
to avoid — the photographic method. 

Photo masks 

Preparing a photographic mask is like 
most other things in life — if you have the 
right tools and use them correctly you 
won't have any problems. Don't auto- 
matically dismiss the idea of making your 
own masks. There's nothing mysterious 
or difficult about the process, and it can 
be done easily with a bare minimum of 
equipment. Of course you can have the 
masks made by a professional photo- 
graphic house, but the cost of having that 
done once or twice will be more than the 
cost of the materials you have to buy to do 
your own. 

The mask itself is made from a special 
high-contrast film called ortha or liiho 
film. That film is very slow and requires a 
lot of exposure, but it produces the kind of 
negatives that are ideal for printed-circuit 
work. When the film is developed, the 
image is either completely opaque, or 
completely clear; there are no in-between 
shades of gray. There is no secret to using 
it properly and it's very tolerant as far as 
exposure and processing are concerned. 

To keep things simple, we will proceed 
under the assumption that you have a bas- 
ic knowledge of darkroom techniques and 
terminology. If you do not, it would be a 
good idea to get hold of a basic book on 
the subject, cither from your public li- 
brary or from a photography store, and 
look through it. 

What you'll need 

Although ortho (litho) film is man- 
ufactured by several different companies, 



it is most readily available from Kodak. 
Their brand name for the film is Kodaiith 
and it comes in a variety of shapes and 
sizes, ranging from 35mm roll film to 
sheets of film that measure more than 20- 
by 24-inches (see Fig. 8). That film is 
available from most well-stocked camera 
stores; if they don't ordinarily carry it 
they usually will special order it for you. 
If you can't get it locally, the film is also 
available from many mail-order firms; 
their ads can be found in almost any pho- 
tography magazine. 

Very little equipment is needed to 
make your own masks — a 35mm camera, 
some reusable 35mm cassettes, and a 
slide projector. The unexposed Kodaiith 
must be handled under a safelight, but a 
red light-bulb will also work well. Any 
hardware store can supply you with a 
15-watt red bulb, and even a 25-watt one 
will do. 

If you do decide to order by mail, be 
aware that there is often a minimum-order 
requirement — typically $35.00 or so. But 
for that amount of money, you can get 
enough supplies (excluding the camera 
and projector, of course) to make more 
than 50 negatives, even allowing for the 
mistakes you're bound to make while 
learning. That works out to considerably 
less than SI .00 a negative, and that's not 
bad. 

You're going to have to find someplace 
in your home that can be made reasonably 
light tight. That doesn't mean that it has to 
be hermetically sealed — a closet, etc. 
will do fine. Make sure there's some way 
of running electricity into it for the safe- 
light. You'll also need enough space to 
lay out the three chemical trays. Mind 
you, if you do all your work at night, the 
whole business can be done in the 
bathroom — even if it has a window 
(which you should cover up to play it 
safe). 

If you're going to work during the day. 
however, and you're not sure whether 
your work area is dark enough, or 
whether your safelight is safe enough, 
there's a simple test. Working under the 
safelight, take a piece of the film and lay it 
flat on a surface, emulsion side up. The 



emulsion side is lighter in color than the 
base side and the difference is easily seen, 
even under a safelight (see Fig. 9). If the 
film tends to curl at the edges, tape it flat 
with masking tape. 

Put a key or a couple of coins on it and 
wait about five minutes. Then put the film 
in the developer and agitate it gently for 
about three minutes. After that, give it a 
quick dunk in the stop bath and then put it 
in the fixer. The film will start to clear and 
when you see that it has become transpar- 
ent give it a quick rinse in water and take it 
out into the light. If you see any shadow 
on it from the coins, your "darkroom" 
isn't dark enough. Check carefully for 
light leaks, seal them, and try the test 
again. 

Once your darkroom has passed the 
coin test, load about four-and-a-half feet 
of the 35mm film into one of the reusable 
cassettes. Leave about three inches out- 
side the cassette and cut the edge at an 
angle as shown in Fig. 1 to make loading 
it into the camera easier. 

Photographing the art 

The best way to photograph your 
artwork is to use a copy stand. All a copy 
stand does is to point your camera straight 
down toward a flat surface on which you 
place the artwork, [f you have one 
already, great; if you don't, there are 
several ways of going ahead without it. 
You can, for example, tape the 
artwork to a wall and put the camera on a 
tripod. If you don't have a tripod, rest the 
camera on a table and line it up with the 
artwork. The important thing is to find 
some way to hold the camera steady dur- 
ing the long (at least one second) expo- 
sure time required because of the ex- 
tremely slow speed (lack of sensitivity to 
light) of the film. If you have a shutter- 
release cable, use it; the steadier you keep 
the camera, the better. 

You'll also need to make sure that the 
camera is pointed directly at the artwork; 
if isn't, the image on the film will be 
distorted and the negative will be useless. 
Use two 250- watt bulbs to illuminate the 
artwork, placing them as shown in Fig. 
1 1 . For best results, position the camera 
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FIG. 6— IT IS OFTEN HELPFUL If you identify IC pin numbers, edge con- 
nectors, and the like for later reference. Using transfer type for that, as 
shown, can give your project a professional appearance. 



FiG. 7— MARKING OFF a segment of the center line. That segment gives 
you a useful reference when you make your full-sized mask from your 
double-sized layout. 
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FIG. 8— ORTHO (LITHO) F1UH, such as Kodaks Kodalith, is best for mak- 
ing the mask. 




FIG. 10 — CUTTING THE FILM at an angle makes loading it into your camera 
a lot easier. 




so the artwork is as large as possible in (he 
view finder. 

If you're doing a double-sided board, 
you can photograph the art For each side 
separately since you'll be checking the 
registration of the two negatives later on 
in the process. Be sure to keep the camera 
in the same position for both shots; that 
will eliminate one possible registration 
problem. 

The exposure you use will depend on a 
number of factors, but a good starting 
point is one second at/5.6. If your camera 
doesn't have a shutter speed of one 
second, turn off the lights, set the shutter 
speed to "B," and turn the lights on for 
one second. Remember to close the shut- 
ter after you turn the lights back off. Since 
you have four-and-a-half feet of film in 
the camera, it's a good idea to make 
several exposures and "bracket" them — 
use shutter speeds longer and shorter than 
one second. Making several exposures at 
each speed won't hurt, either; the film is 
cheap enough and it's good insurance. 

Back to the darkroom 

Many companies make film- 
processing chemistry. One of those che- 
micals, called the developer, comes in 
both powder and liquid form. Each has its 
good and bad points — for instance, the 
powder will keep much longer but the 
liquid is easier to use — the choice is up to 
you. Follow the mixing directions and 
pour enough in your developing tray to 



FIG. 9— THE DIFFER- 
ENCE between the film's 
emulsion side and base 
side is easy to see, even 
when working under a 
safeiight. 



fill it to a depth of about '/> inch. If you use 
a 8 x 1 0-inch tray (which should be large 
enough), you will need about 16 ounces 
of developer. Of the remaining two trays, 
one is for the stop bath and the other for 
the fixer. Pour enough chemical into each 
to fill it to a depth of about V2 inch. 



With the safeiight on, open the back of 
the camera and cut off the film you've 
exposed, about three inches from the cas- 
sette (that will allow you to trim a new 
leader and use the remaining film). Place 
the film, emulsion side up. in the de- 
veloping tray and agitate it gently; if you 
fit it in diagonally, you can get about 12 
inches of film into an 8 x 10-inch tray. 
The film will probably tend to curl, so 
hold it under the developer or weight the 
edges down with paper clips. If air bub- 
bles form on the emulsion, tap the film 
with your finger to remove them; if you 
don't, you'll wind up with undeveloped 
spots. 

The image should start to appear within 
thirty seconds. Watch it carefully and 
when the artwork is clearly visible on the 
film (as a negative, of course), take the 
film out of the developer and put it in the 
stop bath. 

That solution, as its name implies, will 
stop the development. The film should be 
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FIG. 11— IF YOU DO NOT HAVE A COPY STAND, you can photograph your layout using the setup <g 
shown here. u 
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left in the tray for about 20 seconds and, 
as before, the tray should be gently agi- 
tated, Kodak makes a stop bath called 
Indicator Stop Bath that turns purple 
when it's exhausted. It's easy to use and is 
a good choice to use with the Kodalith . 

The next step is to transfer the film to 
the third tray containing the fixer, which 
makes the image permament. After a bit 
of gentle agitation, you'll see the un- 
exposed areas of the film (in between 
frames and around the sprocket holes) 
become transparent. When that happens, 
it's safe to go back to regular room-light. 
Take the film into the kitchen and wash it 
under running water (around room tem- 
perature) for five minutes. Hang it up to 
dry in a location where there's a minimum 
of dust; you can speed the drying up a bit 
by using a hair dryer set on low, but the 
film will dry all by itself in about 30 
minutes. 

I haven't really gone into detail about 
the film processing because it's virtually 
foolproof if you follow the directions that 
come with the chemicals and the film. Let 
me now, however, give you a few hints 
that can make things a lot easier: 

1 . You can test the developer under 
ordinary Eight. Take a piece of film 
and put it in the tray of developer 
under room light. It should turn 
completely opaque in less that thir- 
ty seconds (see Fig. 12). If it 
doesn't, your developer is ex- 
hausted and you should mix a fresh 
batch. 

2. You can test the fixer the same 
way. Take a piece of film and im- 
merse it directly in the fixer. (Don't 
put it in the developer first!) It 
should turn transparent in about a 
minute as the fixer removes the sil- 
ver. If it doesn't, you need fresh 
fixer. 

3. An easy way to tell when the film is 
completely developed is to make 
one or two exposures of a plain 
piece of the same paper you've 
used for your artwork. Use the 
same exposure you're going to use 
to shoot the artwork. Keep an eye 
on those frames as you develop 
the film and, when you think it's 
fully developed, hold the test 
frames up to the safelight. If you 



can still seethe filament of the bulb, 
you need a bit more development. 
If the film is completely opaque, it's 
ready for the stop bath. If you have 
any doubts, it's better to un- 
derdevelop slightly than to go the 
other way. Remember, the lines 
you want to reproduce are very thin 
and any appreciable amount of 
overdevelopment will cause them 
to disappear. 
Although you can use a photographic 
enlarger for the next steps, you probably 
don't own one. Therefore, I'll tell you 
how to use a slide projector to make your 
blowups. The first step is to prepare a 
slide. When the film is dry, pick the frame 
with the best exposure. The black areas 
should be dense, and all the lines in your 
artwork should be completely transpar- 
ent. Cut the frame from the roll and put it 
in a slide mount. The best mounts to use 
are glass mounts; they'll hold the film 
absolutely flat and the heat from the pro- 
jector won't cause the film to pop and 
buckle. There are several varieties of 
glass mounts, and your local camera store 
(or the company from which you ordered 
your other supplies) should have one or 
more of them in stock. 

Just as with the camera, you need to 
make sure that the projector is pointed 
directly at the wall; any angle is going to 
distort the image somewhat. You'll most 
likely have to move the projector around 
to get the image to the correct size. One 
easy way to get the size right is to use a 
piece of graph paper as a screen. Use 
paper that has a '/ic-inch grid and adjust 
the projector's position until the IC pads 
line up with the grid. Since those pads 
also use '/ui-inch spacing, that method 
will allow you to adjust the size precisely. 
When you have that all taken care of 
you're ready to make your positive on a 
larger piece of ortho film. Turn off the 
room lights, take a piece of red gel, and 
tape it loosely over the lens of the pro- 
jector. That gel makes the projected im- 
age invisible to the film; you'll leave it in 
place until you're ready to make the posi- 
tive. Tape a piece of black paper to the 
wall and tape an unexposed sheet of ortho 
film of the correct size on the paper, with 
the emulsion side facing the projector. 



Remember that this image is going to be 
actual size so the piece of film you use 
needs to be large enough to allow at least a 
'/'-inch border around the foil pattern. 
The black paper is used to keep the light 
from reflecting from the wall onto the 
back of the film and causing a double 
exposure. With the red gel still on the 
lens, turn on the projector and check the 
size and focus once again. If you think 
that's being a bit too careful, remember 
that the more care you take at each step, 
the less chance you have of making a 
mistake. 

When everything is exactly the way it 
should be, turn off the projector and take 
the gel off the lens. Make sure you don't 
move the projector or change the position 
of the lens. The film on die wall is ex- 
posed by turning the projector on. The 
correct exposure time can vary greatly, 
but 1 5 seconds is a good length of time to 
begin with; the precise exposure time will 
have to be found through trial and error. 
After the film has been exposed, turn the 
projector off" and develop the film as be- 
fore. In this case, the foil pattern will 
appear as a black-on- white image. When 
the black lines are nice and dense, the film 
is adequately developed. Finish the pro- 
cessing, and wash and dry the sheet of 
film. 

Lay the film emulsion- side -up on a 
clean piece of white paper and examine 
the pattern . All you want to concern your- 
self with here is the areas between the 
traces — the clear areas. Make sure there 
aren't any unwanted lines or spots of 
black. Get rid of the spots and smears by 
scraping them off with an X-ACTO knife 
as shown in Fig. 13. Don't worry if the 
traces appear too thin or if some of the 
black lines are broken. All you're worry- 
ing about now is the spaces between the 
traces. When you have that taken care of, 
you're ready for the next step — 
producing the actual foil mask. 

When we continue, we'll show you 
exactly how that's done, as well as some 
inexpensive substitutes for the equipment 
that you'll need. We'll then finish up our 
discussion by showing you the easiest 
part of the whole procedure, etching the 
board itself. R-E 
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FIG. 1 2— TO TEST TH E DEVELOPER, follow the directions In the text. If it is 
good, it should turn the film completely opaque. 



FIG. 13— WHEN THE POSITIVE mask is developed, remove any stray black 
lines or spots using an X-ACTO knife or similar tool. 
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've recently been engaged [N Ex- 
perimentation with transmission lines 
and, in discussing my work with other 
scientists, if I casually happen to 
mention — which is sort of fun to do — that 
I'm interested in electrical impulses that 
propagate faster than the speed of light, 
I'm met with a variety of reactions. 

The most usual is derision — ranging 
from skepticism or incredulity to outright 
rejection . On the other hand, there are a 
few people who say that the phenomenon 
is all old hat, and well known. 

The word "well" might be disputed, 
but it is true that in the first decade of this 
century it was already known that electric 
waves do propagate in wires at velocities 
in excess of c (the velocity of light in free 
space, equal to 2.998 X 10'" cm/sec). 
That fact seems to have been obscured by 
our acceptance of Einstein's theories of 
relativity so that very few people — even 
senior graduate electrical engineers — are 
aware of it. We are much more familiar 
with idea that the velocity of light has c as 
its upper limit and that the velocities of 
both matter and energy are similarly li- 
mited; and that no intelligible information 
can be propagated faster. 

Since there is some dispute as to 
whether the speed-limit postulate of the 
relativity theories originated with Poin- 
care or Einstein, we'll avoid taking sides 
and simply refer to it as the (--hypothesis . 
It is recognized by relativism (the science 
of relativity) that the so-called wave 
velocity of electricity- — that is to say, the 
velocity at which the crest of a sinusoidal, 
continuously emitted, electrical signal 
moves through a conductor — can some- 
times exceed the velocity of light. That 
forms an exception to the r-hypothsis. 



We have always been taught that 
nothing can exceed the speed of 
light. Evidence exists, however, to 
^^^ the effect that this may not ai- 

w^\ ways be the case. Here's a de- 
\^J^ scription of several ex- 

^0k periments that seem to dis- 
• prove the theory of 

"^ \ relativity, and an ex- 
^^ ^, planation of what 
•^ may—or may not— 



HAROLD W. MILNES, Ph.D 



Properties of electricity 

Maxwell's equations seem to describe 
the properties of electricity best. They 
predate the theories of relativity by 25 
years, and were not the only set of equa- 
tions proposed in the late nineteenth cen- 
tury to explain the behavior of electricity. 
But they were the ones supported by the 
influential Cambridge school, which was 
predominant in science at the time. 

Though Maxwell's equations are very 
good where there is a continuous current- 
flow, they are known to be subject to 
certain errors, particularly in describing 
phenomena involving moving isolated 
charges. It is precisely when treating the 
behavior of those discrete charges that it 
is best to modify the equations to agree 
with relativity as we currently understand 
it. 

When derived directly from Maxwell's 



unmodified equations, the velocity, v, of 
sinusoidal waves in transmission lines is 
given by the following formula: v = 1/ 
V 'LC. The values of L and C are not the 
total inductance and capacitance of the 
line, but represent its specific inductance 
and capacitance — that is to say, its in- 
herent inductance and capacitance de- 
termined on a per-centi meter basis — in 
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henries and farads, respectively. 

If L and C were both in the micro-micro 
(10' 12 ) range, then v would be greater 
than c, and a condition would arise where 
either the unmodified Maxwell equations 
would fail, or the c-hypothesis would no 
longer apply, for the two are mutually 
contradictory. It's not hard to find a con- 
ductor whose inherent capacitance is in 
the range of micro-micro farads (picofar- 
ads) per centimeter, to position it so that 
its inherent inductance is in the range of 
micro-micro henries (picohenries) per 
centimeter, and then run a series of ex- 
periments to see which theory holds 
water. That's what I've been doing. 

Basis for experiments 

The experiments described below 
show that there are a number of ways to 
get the results needed to reach a conclu- 
sion. They can be performed by anyone 
with a little knowledge of electronics, and 
do not require a large cash outlay — all 
you need are an oscilloscope and a 
square wave generator. You will be able 
to see for yourself that electric pulses do, 
indeed, propagate in conductors at veloc- 
ities faster than r, but you are also warned 
that the results do not estab lish the valid- 
ity of the equation v — 1/y'LC (though it 
is more likely to be true than would be the 
c-hypothesis, if it were applied to the 
speed of propagation of electrical wave- 
trains). In many cases I've observed the 
speed of propagation of squarewave 
trains to be greater than 100c — one- 
hundred times the speed of light. In most 
instances the speeds have been beyond 
the capabilities of my equipment to meas- 
ure. 

Requirements 

In experiments relating to the velocity 
of electrical signals, it is essential to use 
squarewave pulses or trains of pulses. 
Doing so makes it easy to determine the 
starting and ending points of a particular 
signal, and to measure the time delay — if 
any — introduced. Also, a transmission 
line can distort the signal it carries. It is 
possible, however, to avoid such difficul- 
ties by using a I ine long enough so that the 
delay predicted by the c-hypothesis 
would exceed the time period of a single 
cycle. On the face of the oscilloscope, the 
trace of the output signal from the line 
would then be displaced at least one full 
wavelength with respect to the trace of the 
input signal. For a 1-MHz pulse, that 
means using a wire at least 3 X 10 4 cm 
long, which would give a delay (under ihe 
c-hypothesis) of at least one ^u.s;[ use lines 
g about 400 meters ( 1 200 feet) long, which 
z allows for pulses somewhat longer than a 
o microsecond. Since too long a line can 
£ distort a waveform, the shorter a line you 
uj use, the better, just as long as you can get 
iii measurable results. 
Q If precise measurements are to be made 
< (beyond just determining that something 
^ is taking place), it is necessary to define 
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exactly where waves begin and end. The 
falling and rising edges of squarewave 
pulses — particularly the former— make 
good reference-points that can be easily 
traced through progressive stages of de- 
formation induced by line-distortion. 
That is illustrated in Fig. 1-b, where oc' 
and p' are images of the falling and rising 
edges a and p of the original wave, 
shown in Fig 1-a. Thus, a squarewave 
pulse is considered from one successive 
falling (or rising) point to the next similar 
point, and waves that have been gener- 
ated from it as the waveform that exists 
between the images of those points. The 
marking points are nearly always accom- 
panied in the output waveform by sharp 
overshoot spikes immediately following 
them, as shown. 




FIG. 1— ORIGINAL SQUAREWAVE (a) and its 
image (6). Pulses are measured from one rising 
(or falling) edge to the next. 

The hookup for studying the delay is 
shown in Fig. 2. Resistor R is used to 
provide a signal at B. A dual-trace 
oscilloscope is not an absolute necessity, 
since the input and output points can be 
monitored separately by transferring a 
probe from one to the other. If the delay 
were I 1 /? p.s, as a line 400 meters long 
would imply under the c-hypothsis, and 
the oscilloscope's maximum sweep-rate 
was . 1 /is/cm, then you would obtain an 
easily discernable displacement of 1 mm 
on the screen. 

The delay circuit should be constructed 
so that the values of L and C are quite 
small. The procedure used in the first 



experiment shows one way to accomplish 
that. A very fine wire is selected, so as to 
keep the surface area, and, hence the in- 
herent capacitance, small. Number 40 
copper wire is the finest generally avail- 
able, but it is so fragile that I prefer use 
No. 35 steel sound-recording wire (avail- 
able from Fidelitone, 3001 Malmo Dr., 
Arlington Heights, IL 60005) which is 
quite satisfactory, despite its high resist- 
ance of one-ohm-per-cm. 

As shown in Fig. 3 -a, a hundred notch- 
es were cut. one cm apart, in two insulat- 
ing boards, and the boards were separated 
from one another by 99 cm. The wire was 
strung tightly back and forth, forming a 
series of 100 parallel lines, each one 
meter long (when the turns at the end are 
taken into account). The total length was 
exactly 100 meters. 

The value of L was kept quite small 
because the wires are noninductively 
wound, and the direction of current flow 
in any one line the reverse of that in the 
two adjacent lines. 

A second, similar, plane was con- 
structed and placed beneath the first, but 
with its wires running perpendicular to 
the first's. An air gap of one cm separated 
the two planes. Then a third and fourth 
plane were stacked beneath those, with 
the direction of the wires alternating. The 
planes were connected to one another, 
forming a continuous transmission line 
400 meters long. 

The capacitive effect of the planes is 
illustrated in Fig. 3-c and depends on the 
proximity of the wire surfaces to one an- 
other. I am aware of no practical way to 
measure inherent capacitance, but a crude 
upper estimate can be made by noting that 
the circumference of No. 35 wire is .025 
cm, so that the total exposed surface of 
the 400-meter line is 1000 square cm. 
Two plates, each of area 500 square cm, 
separated by I cm of air dielectric, have a 
capacitance of 4.425 x 10" farads; the 
total inherent capacitance must be very 
much less than that. On a per-ccntimeter 
basis it is less than 1.106 X 10" 15 
farads — well below the picofarad range 
mentioned earlier. Obviously, thecapaci- 
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FIG. 2— DEVICE USED BY THE AUTHOR to compare a delayed signal with the original. 




FIG. 3— APPARATUS USED TO CONSTRUCT a 400-meter delay line is shown in a and b: equivalent 
capacitance is shown in c. 
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design of the wire array. I'll describe a 
second experiment I performed. In that, I 
ran 480 meters (1600 feet) of No. 35 steel 
wire in a giant loop once around the city 
block where 1 live. The specific in- 
ductance of the loop can be considered so 
small as to be negligible, and the inherent 
capacitance even less than that in the first 
experiment. 

The results were essentially the same, 
and the waveforms are shown in Figs. 
5-a-5-c for three different frequencies. In 
that experiment, the value of R was 3500 
ohms, and the resistance of the line 
48,000 ohms. The displacement of the 
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FIG. 4— ORIGINAL AND IMAGED signals for three different frequencies: 1 MHz (a), 0.8340 MHz(o), and 
0.3579545 MHz (c). Fig, 4-c shows images probed at 100, 200, 300, and 400-meter points. 



FIG. 5— SIGNALS. AND IMAGES, returned using 
480- meter continuous loop. Frequencies used 
are the same as those indicated for Fig. 4. 



tance could be further reduced by separat- 
ing the wires and the planes by more than 
one cm, but it is unnecessary to do so. 

When a square wave signal is fed to one 
end of the device, the transit time to the 
other end is so brief that it is undetectable 
at the highest sweep-rate of a 15-MHz 
oscilloscope. According to the r- 
hypothesis, the output waveform should 
be displaced by at least 1 3 cm with respect 
to the input waveform, but the a' and [}' 
points match the a and p points to within 
the precision that the instrument permits. 

Typical input and output waveforms 
are shown in Figs. 4-a-4-d for three dif- 



ferent frequencies. In case you feel that 
the precise alignment of the curves is 
somehow related to the length of the line, 
in Fig. 4-d the traces are shown at 0, 100, 
200, 300, and 400 meters from the input 
point; the deformation is continuous in 
between. The value of R was set at 5000 
ohms and the total resistance of the device 
was 40,000 ohms. 

A second experiment 

The apparatus just described is the least 
cumbersome for laboratory use that I have 
developed so far. In case you think that 
the observed effect is dependent on the 



signals should have been at least 16 cm if 
the waves propagated at velocity c 
through the line. There was considerable 
difficulty in obtaining clean signals be- 
cause of noise interference; the line could 
not be shielded or terminated without 
altering its essential L and C characteris- 
tics. Furthermore, shielded cables are 
well-known delay lines and their cores are 
frequently coiled on themselves to en- 
hance the delay effect, depending on the 
design of various manufacturers. The line 
picked up so much random noise from 
broadcast signals that even the input 
squarewave was fuzzily indistinct on the 
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oscilloscope. To obtain the clean signals 
shown. I found thai it was necessary to 
perform the experiment between 3 AM 
and 4 AM on a Sunday morning when the 
local TV stations and airport beacon were 
off the air. 

It was impossible, of course, to lead the 
output probe along the loop as had been 
done in the previous experiment. Howev- 
er, the fact that the input and output waves 
corresponded may be deduced by using 
some elementary arithmetic and from the 
fact that no significant displacement oc- 
curred at several different, independent, 
frequencies. 

Suppose that , under the c-hypothesis, 
the transit time of the line were T = 
length/c, where length is the fixed length 
of the line. In that time n = Tf waves 
would have entered the line, where f is 
equal to the signal-frequency. For an out- 
put wave to appear without displacement 
with respect to the input wave, a frequen- 
cy would have to be chosen that would 
make n a whole number. 

Let us assume, for instance, that that 
was the case for one of the frequencies, 
say f | . It could not occur at a different 
frequency, f 3 , as well, unless n 2 = Tf 2 
were also an integer. Now. T = n|/f| = 
n 2 /f 2 , so f|/f 2 = Hi/n 2 . The number of 
waves, in whole or in part, in a 480-meter 
line would be either one or two, which 
means that f [/f 2 would be equal to 1 , 2, or 
'/z; that is, either f t = f 2 . f t = 2f 2 ,orf| = 
ViU. The test frequencies used were: f t = 
1 MHz, f 2 = 0.8340 MHz, and % = 
0.3579545 MHz; none of them bears an 
integer relationship to the others, yet, as 
the corresponding graphs show, none of 
them produced a measurable displace- 
ment of the waves. 

I regard this experiment as the most 
critical one I have so far performed. It can 
lead to only one conclusion; An electrical 
signal in a conductor, under suitable con- 
ditions of very low Land C values, can be 
made to pass through that conductor at a 
velocity considerably greater than that of 
light. 

Delay lines 

The one-fxs, delay lines used in color- 
TV receivers are probably familiar to 
most Radio- Electronics readers. One is 
shown in Fig. 6-a, along with its schema- 
tic representation (Fig. 6-b). Of some 15 
of the devices I've studied, no two have 
had precisely the same characteristics. 
Typically, though, they consist of a coil 
of fine wire, about 27 meters (80 feet) 
long, wound as a single layer on a form 
one cm (0.4-inch) in diameter. Beneath 
the windings lies a strip of foil covering 
about a third of the tube. When that strip 
is connected to ground, the inherent 
capacitance of the line is increased to the 
point that, when combined with the small 
inductance of the wi ndi ng . a one-/us delay 
of the signal passed through the line re- 
sults. If the strip is simply left floating — 
unconnected to ground — no measurable 




FIG. 6— COLOR-TV delay tine (a) and equivalent 
circuit (t>). 



delay is produced, even iT 15 of the units, 
involving some 405 meters ( 1 300 feet) of 
wire, are connected in series. 

To obtain the results shown in Fig. 7, 
only two delay lines were used, for a 
delay of two (J.s , Curve A shows the i nput 




FIG. 7— ORIGINAL SIGNAL and images returned 
using two TV delay-lines in series. See text for 
explanation of curves, 

signal; curve D the output signal — with 
the foil grounded to produce a delay. To 
get curve B, the foil was left floating and 
it can be seen that the a' and pV points 
match the a and p points. If a one- 
megohm potentiometer is inserted at 
point "S" (in Fig. 6-b), between the foil 
and ground, and its setting varied from 
one megohm to zero, a continuous grada- 
tion of effects can be followed. 

The original signal becomes more and 
more deformed; some of the peaks pre- 
dominate, as can be seen in curve C, and 
it is hard to decide where the original 
wave is, and where the delayed wave is. 
The a' and fl' points identifying the orig- 
inal wave remain evident for a long time 
but, in due course, they are almost 
obliterated, although they always remain 
vestigial, even in curve D. It really be- 
comes a matter of subjective opinion 
whether the new wave is merely some 
deformation of the old. or whether a delay 
of the input signal has taken place. 



Facts vs. literature 

The statements made in the literature 
relating to the velocity of electric signals 
in conductors are contradictory, mislead- 
ing, and seem to ignore experimental evi- 
dence. How is the y — llJUC formula 
reconciled with the c-hypothesis? W.C. 
Johnson, in Transmission Lines and Net- 



works says: 

"...the product LC is independent of 
the size and separation of the con- 
ductors and depends only on the di- 
electric constant and permeability of 
the insulat ing medium. The numerical 
value 1//LC for air- insulated con- 
ductors is approximately 3 x 1Q 8 
meters/ second, which checks with ex- 
perimental determinations of the 
velocity of light in free space." 
What is free space? It is a mathematical 
fiction, created to suit the results of Max- 
well's equations. 

At certain times, its properties con- 
veniently simulate those of conducting 
media; at others, those of empty and in- 
terstellar space. If the first statement of 
the above equation were true, then 
coaxial cable would not be a more effec- 
tive delay line than any other wire sim- 
ilarly insulated: there would be no point in 
coiling its core to produce a more effec- 
tive delay. And, if the velocity of electric- 
al pulses were unaffected by the distance 
separating the conductors, not only 
would the TV delay-device not work, but 
other delay devices that depend on an 
overlay of one substrate of a printed- 
circuit board upon another would also be 
ineffective. Inherent capacitance is dis- 
tinctly dependent on wire size and surface 
area. The assurance that all is well and 
checks with the velocity of light, c, is just 
that — an assurance, unfounded in fact. 
The very a naly sis that persuades us that 
v equals l/JLC — a result that may be 
nearly correct — has other consequences 
that are rather surprising. They are: "the 
velocity of propagation is independent of 
frequency." and "a pulse can be pro- 
pagated down a line without distortion." 
In real life, the latter is obviously false, as 
my graphs illustrate. Nor is the former 
true, for we can find current texts that 
state "...in matter, velocity depends on 
frequency." Experimental evidence 
agrees, but to what extent, my limited 
equipment cannot measure accurately. 

The analyses of both Brillouin and 
Sommerfeld claim to explain why Max- 
wellian and relativistic theories both sup- 
port the r-hypothesis. and the phenom- 
enon being discussed. They depend en- 
tirely on the effects of dispersion (the 
dependency of the velocity of 
electromagnetic waves on frequency) 
and. if dispersion is not assumed, they are 
invalid. R-E 




' 'Radio is just like TV — only the picture 
tube blew." 
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Microprocessors 



You're sure to find the information provided here a great help in designing your own 

microprocessor-based circuits. 



MICROPROCESSORS ARE BEING USED IN A 

variety of control applications from lum- 
ber grading to automatic bartending de- 
vices. State-of-the-art microprocessor 
IC's are easier than ever to interface to the 
external world. This article describes 
how to interface several types of popular 
8-bit microprocessor IC's to provide TTL 
inputs and outputs, or to control relays or 
high voltage devices. The information 
you find in this article will be essential if 
you decide to design your own 
microprocessor- based projects. 

Microprocessor structure 

Figure I shows the general structure of 
an 8-bit microprocessor. The CPU (Cen- 
tral Processing Unit), more commonly 
called a microprocessor, communicates 
with external memory and I/O devices 
along a bidirectional 8-line data bus. In- 
structions of one to four bytes arc entered 
into the CPU from external memory along 
the data bus. The CPU decodes the in- 
structions by executing one or more ma- 
chine cycles, which comprise a complete 
instruction cycle. During the instruction 
cycle, operands (an operand is the quant- 
ity upon which a mathematical operation 
is performed) can be transferred between 
the CPU and memory or between the CPU 
and I/O devices. All data transfers arc 8 
bits, or 1 byte, at a time. The machine 
cycles arc synchronized by a one-phase or 
two-phase clock generated either outside 
or inside the CPU IC. 

External memory is addressed by a 1 6- 
linc address bus output from the CPU. At 
certain times within the instruction cycle, 
that address bus holds a valid memory 
address. The address represents the 

Photo courtesy of In lei Corporation 



unique memory location to be read for the 
next instruction or data byte, or the mem- 
ory location that it is to be written into. 
External memory will perform a read or 
write when it receives a valid memory- 
address signal, the 16 bits of memory 
address, and a signal indicating whether a 
read or write is to be performed. 

Input/output (I/O) devices are ad- 
dressed by the CPU in two modes: mem- 
ory-mapped I/O and I/Q-mappcd 
I/O. Memory-mapped I/O is used on the 
6800 and 6502 microprocessors. In that 
mode, the I/O device is addressed exactly 



as a memory location is addressed, and 
the same signals are used to determine 
when the data and address output are 
available. In that method, the 65.536 
allowable addresses on the 16 address 
lines must be divided between memory 
addresses and I/O-devicc addresses. Of 
course, the major portion of the data goes 
to memory addresses, because there are 
usually a small number of total I/O de- 
vices in the system. In the 6800 and 6502 
microprocessors, consideration must also 
be given to page-zero memory locations, 
stack-memory locations, and dedicated 
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FIG. 1— MICROPROCESSOR system structure. 
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locations for interrupts and other system 
functions. Figure 2 shows general mem- 
ory architecture for the 6800 and 6502. 



associated instructions in an I/O loop add 
about another 8 ms, data-transmission 
speeds of up to 100.000 bytes-per-second 
can be accomplished be means of using 



register I/O of that type. 
Direct- money-access, which bypasses 
CPU registers, is a faster I/O method that 
allows data transfer to be limited only by 
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FIG. 2— MEMORY ARCHITECTURE Of 6800 and 
6502 microprocessors. 

The I/O-mapped I/O mode is used on 
the 8080 and Z80 microprocessor IC's. 
Memory-mapped I/O can still be used on 
those systems, but both the 8080 and Z80 
have special instructions to address I/O 
devices for input and output. Those in- 
structions allow use of up to 256 different 
I/O addresses while retaining the 65,536 
address combinations for external mem- 
ory only. As in the 6800 and 6502, certain 
memory addresses arc reserved for sys- 
tem functions, as shown in Fig. 3. 




FIG. 4 — I/O DECODE for the 8080 and microprocessors. 
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FIG. 3— MEMORY ARCHITECTURE of 8080 and 
Z80 microprocessors. 



Whether memory-mapped or I/O- 
mapped I/O is performed, data is trans- 
ferred 8 bits or 1 byte at a time either from 
a CPU register to an I/O device, or from 
the I/O device to a CPU register along the 
data bus. Each input or output instruction 
(storh a or load a instruction for mem- 
ory-mapped I/O ) requires transferring I 
byte of data. Since one such instruction 
takes approximately 2 ms. and since 
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FIG. 5—1/0 DECODE for the 6800 and 6502 microprocessors. 



memory cycle times. In this article, 
however, we will consider only the 
simpler register I/O implementation. 

In the I/O-mapped method, each I/O 
device has a unique device code. The 
microprocessor selects the I/O device by 
placing that code on the address bus. To 
transfer data between the CPU and ex- 
ternal I/O devices requires a programmed 
I/O instruction, detecting the I/O-device 
code by decoding the address lines, and 
detecting control signals from the CPU 
that ihdicate when the output data is avail- 
able, or when the input data should be 
made available. Figure 4 shows logic that 
is required to implement I/O reads and 
writes for the 8080 and Z80 micro- 
processors. Figure 5 shows the same logic 
for the 6800 and 6502 microprocessors. 

Discrete I/O lines 

The simplest type of interfacing con- 
sists of reading discrete-line inputs or 
writing discrete data into latches. Dis- 
crete data represents "on" or "off" dig- 
ital data. Reading 8 data-inputs is easily 
accomplished by gating the input onto the 
data bus at the proper time. The inputs 
must be TTL-compatible, representing 
either a logic zero (a nominal volt) or a 
logic 1 (a nominal 5 volts). If the inputs 
are not at TTL voltage levels, voltage- 
level conversion can be performed with a 
variety of devices, including transistors 
and off-the-shelf IC's. 

Figure 6 shows the general method for 
reading eight data-inputs. The gate- 
enable signal is derived from the signals 
shown in Figs. 4 and 5 and represents the 
execution of a microprocessor L/O or 
load instruction. Data on the eight lines 
is sampled at some time within the 2 ms or 
so of the I/O instruction. Gating is per- 
formed by Tri-state gates whose outputs 
are at a high impedance (disconnected) 
state when the gate-enable signal is in- 
active. Since the data bus is shared by 
memory, I/O devices and other system 
logic, Tri-state outputs are a necessity. 
Because the input data can be sampled 
approximately every 10 ms by software 
(allowing for a program overhead of loop 
maintenance, comparing data, etc.), the 
scheme can be used to sample such dis- 
crete inputs as switch closures for key- 
boards, burglar alarms and control func- 
tions. Switch debouncing can be accom- 
plished by continuously sampling the in- 
put until a closure is detected, and then 
sampling 2 ms later or so by using a 
software timing loop to reject any false 
input caused by noise. 

Data is output to the external world in 
similar fashion. Because the output data 
is present for only several hundred 
nanoseconds, however, it must be latched 
into flip-flops. Every time an I/O write 
instruction (or store instruction) is ex- 
ecuted, new data is latched into the set of 
addressed I/O latches. Of course, only a 
portion of the data may be changed by 
retaining the same data in the proper bit 




FIG. 6— DISCRETE I/O read logic. 




FIG. 7.— DISCRETE I/O write logic. 



positions of the CPU register, and chang- 
ing the remainder. Figure 7 shows the 
method used for writing up to 8 bits of 
data. The clock signal that causes the data 
to be recorded in the latches is derived 
from the signals of Figs, 4 and 5. 



As new data may be written out every 
10 ms or so when software overhead is 
considered, discrete outputs of to 100 
kHz can be implemented. The square- 
wave output of the TTL latches can be 
used for a variety of audio applications. 
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such as electronic music synthesis (by 
toggling the flip- flops to produce musical 
notes), as a software modulator for Tele- 
type FSK applications, or for audio warn- 
ing signals. 

Level -conversion from TTL outputs to 
low-voltage DC outputs can be per- 
formed by using peripheral drivers such 
as LM7545I devices. Figure 8 shows a 
set of eight relay drivers that will handle 
24- volt relays. An alternative approach 
would be to use 5-VDC reed relays that 
could be driven directly from some of the 
higher-current TTL devices. Devices that 
require AC power can be controlled in 
two ways — by using relays or by driving 
triacs. 

The implementations described above 
for controlling external inputs and out- 
puts can be expanded to as many lines as 
required by multiplexing sets of eight 
lines at a time. Each eight- line set has a 
unique I/O address assigned to it. It is 
convenient to assign the complete set of 
I/O lines to a block of I/O addresses. 
Suppose, for example, that 32 discrete 
input lines must be sampled under 
microcomputer control: The complete 
block of 32 lines might be aiven the 
binary address 11 1 1 1 1 10000000XX. 
where XX represents binary values from 
00 through 1 1 . Input data from lines 
through 7 would be transmitted by ex- 
ecuting a load instruction from location 
FE00 (base 16) for a memory -mapped 
scheme. Lines 8 through 15, lines 16 
through 23. and lines 24 through 31 
would be addressed by load instructions 
to hex locations FE01. FE02. and FE03. 
respectively. 

The block address would be decoded 
by logic that looks at address lines 15 
through 2. When those lines hold a valid 
memory address of 1 1 1 1 1 1 I0000000;. 
the block is being addressed. Address 
lines 1 and are used as inputs to a 74153 
multiplexer that selects one of four inputs 
to be transmitted to one bit position in the 
CPU register being used for the input. 
There are eight multiplexers for the eight 
input lines, each having inputs of address 
lines 1 and for set selection. The block 
address is used to control gating onto the 
data bus as previously discussed. 

Peripheral interface devices 

Since most users may require several 
devices to be connected to their micro- 
processors, manufacturers have provided 
decoding, gating, latching and multiplex- 
ing capabilities on special-purpose SC's 
that are designed to supplement the mi- 
croprocessor IC The more sophisticated 
IC's interface with floppy disks and video 
displays, while two general-purpose 
types are for serial or parallel data I/O. 
The serial devices are called USART's or 
U ART's (or similar names), and arc 
genera] -purpose ( t/nivcrsal Synchronous 
and/ or Asynchronous /fcecivc and Trans- 
mit) devices that operate with serial data 
at a variety of transmission rates and in a 




FIG. B— RELAY DRIVER example. 



Table 1— Programmable peripheral interfaces 
Microprocessor Peripheral Interface 



8080 (Intel) 


8255 Programmable peripheral interface 


8085 (Intel) 




Z80 (Zilog) 


Z80 parallel I/O circuit 


6800 (Motorola) 


6820 peripheral interface adapter 


6502 (MOS Technology) 


6520 peripheral interface device 



variety of communication modes. In this 
article we'll consider only the type of 
device that provides parallel I/O since it 
lends itself more readily to control ap- 
plications. 

The parallel interface device is called a 
PIO or PI A (or a similar name), and Table 
I lists several. The PI A provides a set of 
discrete lines, ranging from 1 6 to 24. that 
can be programmed as inputs or outputs. 
Various other functions, such as simple 
hand-shaking and interrupt logic, may 



also be provided. The peripheral interface 
IC is inexpensive (typically one-half the 
cost of the microprocessor) and adapt- 
able, and it provides all functions in one 
convenient package. Programming 
usually consists of resetting the device, 
sending out a mode-control command to 
prepare the device for the I/O com- 
munication mode desired, and then per- 
forming the usual I/O instructions to 
transfer data between the external dis- 
crete lines and the CPU register. R-E 
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How to Design 

Analog Circuits 

—Operational Amplifiers 



M ANNIE HOROWITZ 



This month we'll discuss one of the 
most useful integrated circuits — the 
operational amplifier. Even though 
they may seem complex, using 
them is not. 



PERHAPS THE MOST WIDELY USED AMPLI- 

fier circuit is the operational amplifier 
(op-amp). Commonly available as an 
integrated circuit, the op-amp can be con- 
figured with external components to per- 
form a wide variety of circuit functions, 
including amplification, non-inverting 
amplification, addition, subtraction, dif- 
ferentiation, integration, etc. 

An operational amplifier is character- 
ized by high gain, high input im- 
pedance, and low output impedance. 
Additionally, the input stage of an op- 
amp consists of a differential amplifier. In 
that type of amplifier the output signal is 
proportional to the difference between 
two input signals. Let's take a closer look 
at how a differential amplifier works. 

The differential amplifier 

A basic differential-amplifier circuit is 
shown in Fig. 1. All the corresponding 
components in the two transistor circuits 
of that amplifier are assumed to be iden- 
tical. That would not be a good assump- 
tion if you were using discrete com- 
ponents but, as the transistors used for 
differential amplifiers in op-amp IC's are 
made on the same substrate, they are es- 
sentially identical . Because of that, and 
because of the symmetry of the circuit, 
the currents through both transistors are 
identical when idling. But, if different 




signals are present at each input, then the 
collector currents through each transistor 
will be different. Despite that, however, 
the total current through Q 1 and Q2 will 
remain constant, and be approximately 
equal to V CC /R E . The output of the differ- 
ential amplifier is the difference between 
the voltage developed on the collector of 
Q 1 and the voltage developed on the col- 
lector of Q2. 

Common mode inputs 

If identical signals were fed to each 
input of the circuit of Fig. 1 (that is re- 
ferred to as common-mode operation) 



there would be no output. That is because 
the voltages at the collectors would be 
equal due to the circuit symmetry . In real 
circuits, however, there is always some 
output due to dissimilarities between the 
two halves of the amplifier. The ratio of 
that output signal to the input signal is 
called the common-mode gain. The ratio 
of the normal gain (when different signals 
are fed to the two inputs) to the common- 
mode gain is referred to as the CMRR 
(Common Mode Rejection Ratio), The 
CMRR is often expressed in decibels and 
called the CMR (Common-Mode Rejec- 
tion). (CMR = 201og 10 CMRR.) It is de- 




F1G. 1— IN A DIFFERENTIAL AMPLIFIER, the values of R E , and R c; are often equal to zero. 
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sirable that the CMRR be large so that the 
circuit will be immune to common-mode 
disturbances. Such common-mode dis- 
turbances include noise, changes in cir- 
cuit operation due to temperature changes 
and power-supply voltage variations, and 
other factors that affect both halves of the 
amplifier. 

Differential mode inputs 

When two different signals are applied 
to the input terminals (V| N1 is not equal to 
V| N2 ), the currents through each transis- 
tor are different, and a signal will be seen 
across the output terminals. If we apply a 
signal V, to Ql, the output signal will be 
equal to A V V,, where A v is the voltage 
gain of the amplifier. That input is re- 
ferred to as the non-inverting input. If that 
same signal were applied to Q2, the out- 
put would be — Ay^Y That input is re- 
ferred to as the inverting input. 

Op amps as devices 

An op-amp can be thought of as a dif- 
ferential amplifier with a very large volt- 
age gain. The symbol for an op-amp is 
shown in Fig. 2. The inverting input is 
marked with a minus sign and the non- 
inverting input is marked with a plus sign. 




NON. INVERTING 
INPUT 



— J OUTPUT 



FIG. 2— THE STANDARD OP-AMP SYMBOL. 
Note that not all of the device's leads are shown. 



To analyze an operational amplifier, it 
is easier to first consider it as an ideal 
device. The analysis can then be ex- 
panded to take into account the limita- 
tions of a real one. The model we will use 
for the ideal operational amplifier is 
shown in Fig. 3. One very important 
assumption is that the input resistance, 
RiN, is infinite. The voltage gain of the 
op-amp, A v , as well as the bandwidth, 
are also assumed to be infinite. The out- 
put impedance, Rout. a °d response time 
can be considered to be equal to zero. 
These assumptions make analysis of op- 
amp circuits relatively easy. Obviously, 
though, no op-amp will fulfill any of the 
ideal characteristics, but the closer we 
come to them, the better our results will 
be. 
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FIG. 3— USING THIS MODEL of an Ideal op-amp 
will make studying the device much easier. 
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FIG.4 — SOME EARLY OP-AMP IC'ssuch as the 709 (shown In a) did not have as much circuitry as later 
IC's. That's why it had pinouts for such things as input-frequency compensation. Later IC op-amps, 
such as the 741 (shown in b) have that circuitry built In. 
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FIG. 5— THE FIVE BASIC op-amp circuits that use feedback are the inverting amplifier (a), the 
non-inverting amplifier (b), the voltage follower (c), the adder (d), and the subtracter (e). 



Figure 4 -a shows one of the early pop- 
ular op-amps, the 709. It has several leads 
or terminals that were not shown in the 
diagram of the ideal IC. First, there are 
leads for the positive and negative supply 
voltages, + V cc and — V cc , respective- 
ly. Also, there is a terminal to which a 
frequency-compensating circuit is con- 
nected. That circuit's function is to stabil- 
ize the op-amp and keep it from oscil- 
lating. The capacitor- resistor network re- 
quired is usually specified by the manu- 
facturer of the IC. If there are no terminals 
for that purpose on the op-amp you are 
using (as on the more recent 741 op-amp 
shown in Fig. 4-b), the compensation net- 
work may already be included on the 
chip. The 741 also has offset null or bal- 
ance terminals that allow you to adjust the 
idling output voltage to 0-volt DC when 
both inputs are grounded. 

Feedback 

Feedback is often used in op-amp cir- 
cuits. In feedback circuits, a portion of 



the signal from the output of an amplifier 
is fed back to the input. If that signal 
causes the output level to be reduced, the 
circuit is said to have negative feedback. 
Should the opposite be true and the output 
level be increased, the circuit is said to 
have positive feedback. Negative feed- 
back can be used to improve certain char- 
acteristics of a circuit. Positive feedback, 
however, can often make the circuit un- 
stable and cause it to oscillate. Also, it 
can cause an output signal to be generated 
even when no signal is input. 

Basic op-amp circuits 

If any of the op-amp circuits we will 
discuss are to work properly, the proper- 
ties of the IC should be as close as possi- 
ble to the ideal characteristics discussed 
above. Also, the inputs of the op-amp 
must be balanced when no signal is ap- 
plied to the circuit. That means that the 
impedance between each input and 
ground should be identical. In the invert- 
ing amplifier shown in Fig. 5-a (we'll be 



discussing that circuit in depth shortly), 
for example, the inverting input terminal 
sees a resistance equal to the parallel com- 
bination of R x and R F . A resistor of that 
value should be wired between the non- 
inverting terminal and ground to keep 
both halves of the op-amp in balance. The 
balancing resistor will not be shown in 
any of the figures that follow, but 
nonetheless should be included. 

Voltage comparator 

When an op-amp is used in its simplest 
form, without feedback, it can serve as a 
voltage comparator, as shown in Fig. 6. 
Because of the very high gain of the op- 
amp, the output of that circuit will either 
be a positive- or negative-going spike. 
The value of V, that causes the output of 
the op-amp to switch polarity is equal to 
the voltage input to the non-inverting ter- 
minal. For example, let's assume that V ; 
equals zero (which sets the non-inverting 
input at ground potential) and that V, is a 
sinewave. The signal at the inverting in- 
put (V,) is then compared to the signal at 
the non-inverting input (again in this case 
it is zero), and when it is greater than 
zero, the op-amp's output will be nega- 
tive, and vice versa. 

Let's now assume that V, is at +3 
volts. In that case, the output will not 
switch polarity and become negative until 
the amplitude of the sinewave at the in- 
verting input exceeds + 3 volts. Con- 
versely, the op-amp's output will go posi- 
tive when the voltage at the inverting ter- 
minal drops below +3 volts. The same 
principles apply no matter what voltage is 
applied to the non-inverting inputs, even- 
if that voltage is chosen to be negative. 

Voltage comparators can be used for a 
variety of applications. One of those is 
turning a logic circuit in a D/A (Digital- 
to-Analog) converter on or off. 

Inverting amplifier 

In addition to the comparator, there are 
other basic circuits in which the op-amp is 
used. Five of those circuits are shown in 
Fig. 5. Note that, unlike the comparator, 
the circuits shown all use feedback. 

Let's turn our attention once again to 
the inverting amplifier circuit shown in 
Fig. 5-a. There, an input signal, V ( , is fed 
through R x to the inverting input. It is 
amplified and appears at the output as 
Volt- a portion of the output voltage is 
fed back through R F . That is done to re- 
duce the gain of the circuit so that the 
output will be of the same waveform type 
as the input. What we mean by that is that 
if the input to ihecircuit is a sinewave, the 
output, too, will be a sinewave. (You'll 
remember from our discussion of voltage 
comparators that although the input was a 
sinewave, the output consisted of a series 
of spikes.) 

In the inverting amplifier, no current 
can How into the inverting input (because 
of its assumed infinite impedance). 
Therefore, l m must flow only through R x 




FIG. 6— IF THE INPUTS ARE TO BE BALANCED, 
Ft, should be equal to R ; . 



and Rj. to V OLT and the current through 
Rx must equal that through R r .-. And, 
since no current can flow into the invert- 
ing input, it is at the same voltage as the 
non-inverting input. As the non-inverting 
input is in this case grounded, the invert- 
ing output under these conditions is said 
to be at virtual ground. 

The next step is to calculate the gain of 
the circuit. By definition, the voltage gain 
of any circuit is the ratio of the output 
voltage to the input voltage, or A v — 
V ()UT /V 1N . Taking that one more step, 
since (from Ohm's law) we know that V 
= 1R, we can rewrite that previous expre- 
sion as A v = IoutRoutTinRin- Next, 
since from our previous discusion we 
know that I IN = 1 uTt we can write A v = 
R y r /R IN . Finally, subsituting ihecircuit 
variables from Fig. 5-a for the general 
terms, we can write: 



A v 



Rp 
Rx 



The negative sign that appears in the 
equation indicates that the circuit's output 
will be inverted with respect to the signal 
at the non-inverting input. 

Now. let's look at a practical example. 
Suppose you have a . 25-volt signal at the 
input and you need 2.5 volts at the output. 
The required gain is then 2.5/0.25 = 10. 
Using the above equation, we can see that 
to get that gain, R e must be ten times R x . 
A good choice would be 100,000 ohms 
for^Rp and 10.000 ohms for R x . 

Non-inverting amplifier 

The non-inverting amplifier circuit in 
Fig. 5-b is almost identical to the invert- 
ing amplifier. Again, the signal from V 2 
is amplified and appears at the output of 
the circuit as V OUT . Also as before, the 
output waveform is of the same type as 
that at the input The difference, howev- 
er, is that in this case the output is not 
inverted. 

Using Kirchoff's current-law and 
assuming that the voltage at the inverting 
input equals the voltage at the non- 
inverting input, we can determine the 
voltage gain. First of all, we can slate that 
'in = vVRx. Second, since I h must equal 
Ii N , we know that V OUT = I lN (R x R F ). 
And finally, we can now rearrange terms 
and write: 



If we short R F in the circuit, and omit 
R x we get the circuit shown in Fig. 5-c. 
As that circuit's gain can still be described 
by equation 2, we can state that the gain is 
equal to R F /R X + 1. But, since the circuit 
changes we've made will cause the first 
term in that expression to drop out, the 
gain simply becomes equal to I . That type 
of circuit is called a voltage follower. 
Once again, the output is not inverted 
with respect to the input. 

Adder 

Figure 5-d shows a circuit with multi- 
ple input circuits at the op-amp's invert- 
ing terminal . Each of those circuits affect 
the overall gain of the entire amplifier. 
Using the principle of superposition and 
what we know about the inverting ampli- 
fier, we can determine the output of the 
adder, (Incidently, the principal of 
superposition states that iT several vol- 
tages are applied to a circuit or network at 
the same time, the cuiTent that flows is the 
same as the sum of the currents that would 
flow if the voltages were applied one at a 
time.) That output V OLT is equal to: 

If all the R x input resistors were equal, 
that equation could be simplified to: 



^ (v x1 + V X2 + Vx 3 ) 



Av = 



Rx ^ Rf 



Be.-m 
Rx 



That last equation makes it clear that the 
output is proportional to the sum of the 
input voltages. 

You'll note that the output from the 
adder is inverted with respect to the input. 
It's possible, however, to use a non- 
inverting amplifier configuration to get 
an adder where the output is not inverted. 
Just connect the input voltages and their 
associated input resistors to the non- 
inverting terminal of the IC. Now the 
output of the circuit will be: 

Voux = " ^^p (Vx, - V X2 - VX3 ) 



That assumes, of course, that R X( = Rx2 

= R,X3 = Rx' 

Subtracter 

Operation of the sub tractor, or differ- 
ence amplifier, shown in Fig. 5-e can also 
be understood with the help of the 
superposition principle. The output due 
to a signal at V , is V D ut - — AvV i . The 
output due to V 3 is V OUT = + A V V ; . The 
total output is the difference of V [ and V,. 
Referred to as V utd. i' is equal to: 



A V V 2 - A V V, = (1 + j|)v 2 - gg* 
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As you can see, V oirro is related to the 
difference between the the voltages ap- 
plied to the inverting and non-inverting 
inputs of the op-amp. 

Filters 

One of the properties of capacitors is 
that they pass high frequencies while 
attenuating low frequencies. Thus, if you 
place a capacitor in series with a signal 
source as shown in Fig. 7-a, it will let 
only the high frequencies pass from V 1N 
to V ur- That circuit is called a high -pass 
filter. 

Similarly, if you place a capacitor 
across a circuit as shown in Fig. 7-b, it 
will bypass, or short, the high frequency 
signals to ground and let only the low 
frequencies pass from V, N to V OUT . That 
circuit is called a low-pass filter. 

If you properly combine both filters 
into one circuit, the extreme high and 
extreme low frequencies will be attenu- 
ated and only the mid-range frequencies 
will pass from V, N to V OUT . That, of 
course, is a bandpass filter. Conversely, 
if the resistor and capacitor in the circuits 
are chosen carefully, a circuit that will 
attenuate only a small band of frequencies 
can be designed. That circuit is referred to 
as a band-rejection or notch filter. 

Those filters can be built using op- 
amps as well. For instance, if only a resis- 
tor is placed in the feedback circuit, all 
frequencies will be passed back to the 
input. However, if a capacitor is used 
there, only high frequencies are passed. 
That, in tum, causes the high frequency 
part of the input signal to be attenuated by 
the op-amp itself, but allows the low fre- 
quency part to pass unattenuated from the 
input to the output. Thus, that circuit be- 
haves just like a low-pass filter. If, on the 
other hand, a resistor is used in the feed- 
back circuit but a capacitor is used at the 
input, the circuit behaves just like a high- 
pass filter. It is possible to design many 
different types of active filters using resis- 
tors, capacitors, and op-amps. 




(- FIG. 7— A PASSIVE HIGH-PASS FILTER is 
^ shown ina, a low-pass filter inb. 
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considered if a device is to perform 
properly in the circuits described. One 
is how much power the op-amp can dis- 
sipate safely. Another is the maximum 
signal and supply voltages that can be 
applied to the device before any break- 
down occurs. Those maximum values are 
usually indicated in the op-amp's data 
sheet. We must also consider factors such 
as offset voltage, slew rate, and frequen- 
cy response/stability. Let's now take a 
look at those last three factors. 

Offset voltage 

When we discussed the differential 
amplifier we noted that if both halves of 
that circuit were not identical there would 
be a voltage at the output even with no 
input signal. Since an op-amp is made up 
mostly of differential amplifiers, that also 
holds true for that device. However, there 
are ways to overcome the problem. 

Op -amps should be adjusted for a 0- 
volt output with no signal applied. Some 
op-amps have terminals for nulling out 
any offset voltage. If the device you are 
using doesn't, a voltage divider like the 
one in Fig. 8 can be used. Potentiometer 
Rl should be 10,000 ohms. The exact 
value of R2 is not critical, but it is a good 
idea to keep it below 1000 ohms. 




FIG, 8— IF OFFSET-COMPENSATION terminals 
are not provided, offset nulling can be done 
using a voltage divider. Here, that divider Is con- 
nected to the non- Inverting input. 



Slew rate 

The maximum possible rate-of-change 
of an op-amp's output is called the slew 
rate. If the frequency of an input signal is 
too high, the output will not follow the 



input faithfully. An example of that is 
shown in Fig. 9. If the maximum un- 
distorted sinusoidal output voltage re- 
quired from the op-amp is V OUTMAX . the 
maximum sinusoidal frequency (/max) it 
will reproduce properly is related to the 
op-amp's rated slew rate by the formula: 

SLEW RATE 



6.28 Vq UTMAX 
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FIG, 9— DISTORTION (shown by dotted lines) 
will result If the Input signal's frequency ex- 
ceeds the op-amp's slew rate. 



Frequency response and stability 

Op amps can have very narrow band- 
widths. Typical open-loop frequency- 
response curves are frequently supplied 
by the manufacturer of the device. For 
example, the open-loop frequency re- 
sponse for a National LM 1 18 op-amp can 
be approximated from the curve in Fig. 
1 0, We can see that at the 1 1 0-dB level (a 
voltage gain of 300,000) the gai n is flat to 
100 Hz, at least as far as the open-circuit 
response is concerned. 

Now. let's say that we want to find the 
response at a different level of gain. In the 
inverting amplifier of Fig, 5-a, the gain 
can be reduced each time feedback is in- 
creased simply by reducing the resistance 
of R F with respect to the resistance of R x . 
If, for example, R F were 100,000 ohms 
and R x were 10,000 ohms, voltage gain, 
A v would be 1000 or (201ogI000 = } 60 
dB. Returning to Fig. 10, if a horizontal 
line is drawn at the 60-dB level, it will 
intersect the sloping line of the open-loop 
frequency -response curve at 30,000 Hz. 
Thus, at that gain level, the frequency 
response of the op-amp is flat to 30,000 
Hz. 

The bandwidth of an op-amp circuit 
can also be found from the gain- 
bandwidth product of the IC. For in- 
stance, if the op-amp's open- loop gain is 
300,000 and its bandwidth is 100 Hz, its 
gain-bandwidth product is the product of 
the two numbers— 300,000 x 100 = 3 
continued on page 93 
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Several op-amp characteristics must be 



FIG. 10— A FREQUENCY-RESPONSE CURVE, such as the one shown here, can be used to determine 
the bandwidth of an op-amp. Such curves are often provided on the device's data sheet. 



The COEX 



Anatomy of a Printer 



FACE— Interface with RS-232, 
Centronics. Apple, 1EEE-488 



MUSCLE— Original Plus 2 Copies 
(Carbonless Sets) 



FLEXIBILITY— Selectable 

Character Pitch, Line Spacing 

and Line Feed 



SPEED— 80 Character Per Second. 
Tractor or Friction Feed. 




BRAIN— 2K of Buffered Memory 



HEART— 6 Month Warranty. Print 
Head Rated for 100 Million Character 
Life Expectancy 



BACKBONE— 9x7 Dot Matrix, Bi- 
directional Printing, Logic Seeking 
Carriage Control. Standard 
Underwood Ribbon. 



DEXTERITY— 80 Column. 96 Column. 
132 Column. Graphics and Block Print 



The EPSON Alternative 



SPECIFICATIONS: 

CHARACTER FORMATION PROCESS . . . Serial, impact dot matrix 

STANDARD FONT 9 x 7 (7 needles), 6 x 6 for graphics printing 

PRINTING DIRECTION Bi-directional 

NUMBER OF COLUMNS 80, 96 or 13Z. (40. 48 or 65 fix enlarged characters) 

CHARACTER SIZE 257 mm (.101 ") x 2.0 mm (.079") for standard 

80-column line 
CHARACTER DENSITY 5 CPi for 40 column. 10 CPI for SO column. 12 CPI 

for 96 column and 16.7 CPi for 132 column 

LINE SPACING 1/6". 1 /8" and 1/12" 

PRINTING SPEED 80 characters per second 

NUMBER OF COPIES 2 (original plus 2 copies for cabonless sets) 

PAPER WIDTH 8" to 10" for friction-fed paper and 3" to 

10" sprocket-fed paper 
INKED RIBBON Standard Underwood spool type 1/2"(13 mm)wide 

by 1 1.5 yards (10.5m) long 
DIMENSIONS 387 mm (153") wide by 309 mm (12.2") deep by 

1 24 mm (4.9") high. With tracto-feed assy, height is 

171 mm (6.7") 

POWER CONSUMPTION, 90 watts maximum operation 25 watts standby 

WEIGHT 8.5 Kg (19 lbs.) 




Best of all, the price . . . 

$34900 



COEX 80-FT 

OPTIONS: 

COEX Interface Card to Apple 

Demo Disc for Apple Available to Dealers 

Dealer Inquiries Invited 



$49.95 




"Have You Kissed Your Computer Lately" 

Components Express, Inc. 

1380 E. Edinger • Santa Ana, Calif. 92705 • 714/558-3972 

Terms of Sale: Cash, Checks, Credit Cards, M.O.. C.O.D, Calif, residents add 6% sales tax. 
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NTS HOME TRAINING INVITES YOU TO EXPLORE MICROCOMPUTERS, 
DIGITAL SYSTEMS AND MORE, WITH STATE-OF-THE-ART EQUIPMENT 
YOU ASSEMBLE AND KEEP 



Without question, microcomputers are the 
state of the art in electronics. And NTS is the 
only home study school that offers you 
training for this booming field with a choice 
of 3 production-model micro computers. 

We'll explain the principles of trouble- 
shooting and testing your microcomputer and, 
best of all, we'll show you how to 
program it to do what you want. 

You'll use a digital multimeter, a 
digital logic probe and other 
sophisticated testing 
gear to learn how to 
localize problems 
and solve 
them. 



Send for the full color catalog in the elec- 
tronics area of your choice-discover all the 
advantages of home study with NTS! 

NTS also offers courses in Auto Mechanics, 
Air Conditioning and Home Appliances. Check 
card for more information. 




We 

believe 
that training 
on production- 
model equipment 

rather than home-made learning devices, 
makes home study more exciting and rele 
vant. That's why you'll find such gear in 
most of NTS's electronic programs. 

For instance, to learn Color TV Ser- 
vicing you'll build and keep the 25" 
(diagonal) NTS/HEATH digital color TV. 

In Communications Electronics 
you'll be able to assemble and keep 
your own NTS/HEATH 2-meter FM 
transceiver, plus test equipment. 

But no matter which program you 
choose, NTS's Project Method of instruction 
helps you quickly acquire practical know-how. 




3. The NTS/Heath HN-89A Microcomputer 
features floppy disk storage, "smart" video 
terminal, two Z80 microprocessors, with 
32K RAM Memory, expandable to 64K on 
board. 4. The NTS/Heath GR 2001 Digital 
Color TV (25" diagonal) features 
specialized AGC-SYNC muting, filtered 
color and new solid-state high voltage 
tripler rectifier. 



.Programs 



1. The NTS/Rockwell AIM 65 
Dedicated Microcomputer A Single 

board unit featuring on board 
printer and display— 4K RAM 
(expandable). Application Functions: 
Centralprocessor— Controller/Monitor— 
Development System. 2. "The 
NTS/SYM-1 Microcomputer" 6502 
Based CPU-4K bytes ROM 
(expandable)— IK RAM (expandable). 51 
active I/O lines for versatile interfacing: disk 
drives, ASCII key boards, cassette tape, etc. 
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NATIONAL TECHNICAL SCHOOLS 
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SERVICE CLINIC 



Which way does current flow? 

JACK DARR, SERVICE EDITOR 



AT TIMES, WE COME ACROSS SITUATIONS 

where we need to know the polarity of the 
voltage at a certain point in a circuit. 
Finding that polarity presents few pro- 
blems if we remember some of the basic 
laws of electronics and current flow. 
Although there is only one type of cur- 
rent, there are (to cause confusion) two 
ways to describe it. One way is in terms of 
electron flow, which describes current by 
the actual direction that electrons move in 
a circuit. The other way is in terms of 
conventional flow. Conventional flow 
came about because the early experiment- 
ers arbitrarily said of their batteries, 
"This pole is positive and that pole is 
negative, and current flows from positive 
to negative." 

Actually, those experimenters knew 
that something flowed in a circuit, but 
they had no idea as to what! The invention 
of the vacuum tube cleared that up. They 
found that a stream of electrons flowed 
from the hot cathode to the anode (plate). 
Also, they found that electrons had a 
negative charge. By putting a high posi- 
tive voltage on the plate, "current* 1 
flowed. Stubbornly they insisted that cur- 
rent flowed from plate to cathode! So, 
that was the "plate current." That didn't 
cause too much trouble until the invention 
of the diode and transistor. 

When they made up the symbols for 
semiconductor devices, they hung on to 
the old conventions. Every junction (in a 
diode, transistor, etc.) is marked by an 
arrow and a bar. The convention was to 
say that current flowed out of the point of 
the arrow. Actually electrons flow into 
the arrow! Figure I shows a sketch I made 
up that helps me when 1 get confused. I 
have three copies of it: one over my 
bench, one in my wallet and one over the 
desk where 1 am now! Electrons flow into 
the point of the arrow, leaving the device 
with the polarity shown. 
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FIG. 1 



When you run into any kind of problem 
where you need to know the polarity of 
the voltage at a given point, go back 
through the circuit until you come to a 
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FIG. 2 



point with a tube, transistor, or other de- 
vice where you know the current direction 
for certain. 

Here is an example of where that 
method can be used: A while ago I came 
across a set with a problem in the 
automatic-brightness-limiter circuit. In 
that model, the beam current is monitored 
by a tap in the high- voltage return circuit. 
A resistor from the tap to ground develops 
a voltage that is fed to the automatic- 
brightness-li miter circuit. You need to 
know the polarity of that voltage to trou- 
bleshoot the circuit, but the schematic 
doesn't show it. But, by going back to a 
point in the circuit where the direction of 
the current flow is known, the polarity 
can be determined. That point is the CRT, 
which is just a big tetrode vacuum tube. 
Figure 2 shows a basic diagram of the 
circuit. 

In that circuit, electrons flow from the 
"plate" (CRT screen) to ground through 
the high- voltage tripler and the flyback. 
The resistor (R^se) to ground develops 
the control voltage. Electrons flow into 
the resistor, so that one end has a surplus 
of electrons and becomes negative. The 
higher the beam current, the higher that 
negative voltage. If the beam current in- 
creases (thus increasing the brightness of 
the picture on the CRT screen) more elec- 
trons flow and the voltage drop across the 
resistor increases. That voltage reverse- 
biases the first video stage, thus reducing 
the beam-current and maintaining a con- 
stant picture-brightness. 



A word about grounds 

The chassis is the common (usually 
called ground) in practically all TV cir- 
cuits. Older sets have only one ground. In 
some new sets, you'll find two. One is the 
earth ground of the AC power line. The 
other is an isolated ground, which is the 
common for all the TV circuits. In- 
cidentally that common is al ways hot with 
respect to an earth ground. When servic- 
ing such a set, an isolation transformer 
must be used because your test in- 
struments are almost always grounded to 
the AC line. R-E 



SERVICE 
QUESTIONS 



VTVM METER PEGGED 

I asked you why the meter needle peg- 
ged to the left on an old Knight VTVM, 
and you suggested checking resistors (in 
the meter). I thought 1 had, but 1 found a 
22K resistor (R33) in the power supply 
that read over 80K. I replaced it and ev- 
erything's fine now. Thanks. — C.R., 
Key Largo, FL 

GOOD COLOR, WRONG PLACE 

/ got this set to fix (flood damage) after 
it had been to another shop. I fixed several 



When it conies to choosing the right DMM 
you really only have four choices... 




The AWS Easy- Meter Series 
with an exclusive Five-Year Warranty . 



Autoranging on Volts and Ohms 
II Amp AC/DC Range (EZ-6 1 1 & 622D) 

Range hold button for manual operation override 

(EZ-6100&6U0) 

Large, easy-to-read 3'/z digit display 

Autopolarity 

Low battery drain, 300 hours continuous operation 
I Continuity buzzer (EZ-6 100 & 61 10) 
I Low Power and Normal Ohm ranges 
I CMOS-LSI advanced circuity 
I Automatic indication of units and signs 
I Low battery warning sign 
I Zero adjust feather-touch button 
I Economically powered with two "AA" 1 . 5V batteries 
I Safety fused 

I Compact and lightweight (weighs only 8.8 ounces) 
I Rugged, shock resistant ABS housing 



RANGES 




EZ-6100&6110 


EZ-6200 & 6220 


DCV 0-1000 5-Autoranges 


DCV 0-1000 


5-Autoranges 


ACV 0-600 4-Autoranges 


ACV 0-600 


4-Autoranges 


AC/DCAO-10 1-Range(EZ-611Q) 


AC/DCAO-10 


1 -Range (EZ-6220) 


AC/DCMA 0-200 2-Ranges 


AC/DCMA 0-200 


1-Range 


H 0-2Q00KH 5-Autoranges 


n 0-2000KH 


5-Autoranges 


Low Power O: 


Low Power 11: 




0-2000KS) 4-Autoranges 


0-20Q0KH 


4-Autoranges 


Continuity Buzzer 







For more i n forma t ion on the Easy-Mefer™ Series or 
any of the other fine AWS test instruments caiJ 
your local A.W. Sperry distributor today or contact 
A.W. Sperry Instruments Inc., 245 Marcus Blvd., 
Hauppauge, N.Y. 11788, 800-645-5398 Toll-Free 
(N.Y.. Hawaii, Alaska call collect 51G-23 1-7050). 



A.W. SPERRY INSTRUMENTS INC. 
The Measurable Advantage. 

"See Us At Southcon 83 - Booth #309" 
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HUSTLER 

Monitor Antennas 
Bring In All 
Of The Action 



If you aren't using a Hustler 
Monitor Antenna, you're missing 
the action! 

With a Hustler Disconeor Mobile 
Tri-Band monitor antenna, your 
scanner will bring in every band 

— clearly and quietly from 
greater distances. And every 
Hustler monitor antenna meets 
the highest standards of quality 
and engineering in the industry 

— our own. 

Our vertically-polarized DCX 
Dlscone Model covers all public 
service frequencies from 40-700 
mHz. And, its unique collless 
design minimizes signal loss. 

Hustler's popular Monitor Match™ 
utilizes your car's antenna for up 
to five different bands. And, 
Hustler Tri-Band mobile antennas 
offer you more mounting 
configurations, plus the 
reliability of top-grade 
components throughout every 
model. 

Don't miss any of the excitement. 
Bring It all in with a Hustler - Still 
the standard of performance. 




3275 North "B" Avenue 
Ktsslmmee, Florida 32741 

An ^DailMHjn Company 



things, and now it produces good col- 
ors... but they're in the wrong places. 
When I connect it to a color-bar generator, 
the red bar shows up at the right, and the 
blue one at the left. They're locked in 
solid, too! I ran a full setup on the TV and 
everything reacted OK...but the colors 
still lock in in the wrong places! I've run 
out of ideas; maybe you have one.—H.S., 
Austin, TX, 

I have a couple of them. I've had the 
same thing happen to me and the factory 
once told me to "check and replace the 
AFPC (Automatic Frequency Phase Con- 
trol) and color-killer diodes." Also, a 
Magnavox man told me some years ago 
never to reinstall those diodes after 
removing them — always to use new ones 
(perhaps the heat of unsoldering them 
ruins them). Anyway, that's probably 
where your problem is; unbalance in the 
AFPC diode unit. Try new ones (factory 
replacements) and, just to play it safe, 
heat-sink them by holding the leads with a 
pair of long-nose pliers when you solder 
them in. 

To see whether they're working pro- 
perly, measure the DC voltages on the 
two diodes; they should be exactly the 
same, but of opposite polarities. A ball- 
park figure is -55 and + 55 volts, 

NO SOUND, NO PICTURE 

I've got a Magnavox T931 with no 
sound and no picture. I found shorted di- 
odes in the full-wave bridge in the DC 
power-supply, and a bad flyback transfor- 
mer. I replaced them, and got good sound, 
but no picture. 

The DC sou rce voltage is OK, as are the 
tubes, but I found that the plate voltage on 
the horizontal oscillator was only -20 
volts instead of the normal ^225 volts. 
The plate dropping-resistors check out 
OK. I'm a bit lost—R.B., St. Albans, NY 

When you find a condition like thai — 
where the resistors and tubes are good, 
but there's very low plate-voltage — 
there's one answer: the tube is drawing far 
too much plate current, causing an ex- 
cessive voltage drop. 

Check the control-grid voltage; if it's 
too far positive, you've probably found 
the cause of your problem. The normal 
DC voltage on that grid is only +0.2 volt. 
I see (on the schematic) a small capacitor 
between the grid and the plate circuit of 
the oscillator section; make sure it isn't 
leaky. If it is leaky, it will pass a high 
positive voltage to the grid and cut off the 
picture. 

Double check: turn the set on cold, 
with a DC meter on the plate of the tube. 
If the voltage comes up to normal, and 
then drops very rapidly as the tube warms 
up, that capacitor is certain to be at fault. 

DIODE PROBLEM 

A while back I wrote to you about a 
Quasar with a low-DC -voltage problem. 
You were right — it was the power supply; 
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I think the transformer was had. I got a 
rebuilt panel from a tuner-repair service 
and it worked fine... except for one little 
thing. 

The raster would appear at turn-on, and 
then go out. The cause turned out to be a 
bad diode, D16 on the replacement front 
panel. The raster would come on (because 
of the "instant-on" transformer) and then 
go right out. Replacing the diode fixed 
that and, now that the DC voltages are 
back to normal, the transistors nm cooler 
and everything seems to be OK. Thanks a 
lot. — J.G.. Newton. IA 

LOW CRT HEATER- VOLTAGE 

/ installed a new CRT in a Magnavox 
T982 chassis (-08 run) and now the volt- 
age reads 1.4-votts AC. The field fix for 
that has something to do with a capacitor 
and resistor installed in series with one 
lead of the heater transformer, T301. How 
do you make that fix. and where are those 
parts?~E.M„ Washington, DC 

I see that R-C network in Sams 1509- 
3. It looks like a 10OK resistor and 4 ^iF 
capacitor in parallel, with the combina- 
tion in series with one of T30I's primary 
leads. The Sams parts list shows no fewer 
than seven T30Ts! (The one you should 
have is a 300310-4; check it.) 

As a crystal-ball guess, it looks to me 
as if the R-C network is in series with the 
primary to provide a small voltage-drop. 
If the capacitor is open, the voltage drop 
would be across the 100K resistor, and 
the CRT's heater voltage would be very 
low. Considering your symptoms, that's 
where I'd look first. You should find 
T30I just behind T300, on the leftside of 
the chassis at the back. 

FOUR-LEGGED CAPACITOR 

I asked you about a no-high-voltage/ 
every thing-OK problem in a Magnavox 
T982-13. You suggested several things to 
check. It turns out that one section of the 
four-legged capacitor in the horizontal- 
output stage was open; it looks like thai 
was the problem. — M.B. Danish, Aber- 
deen Proving Ground. MD 

Thanks for the feedback. Those capaci- 
tors are designed so that if one lead op- 
ens, it breaks either the emitter or col- 
lector circuit of the horizontal-output 
transistor. 

TUBE EATER 
This one has some good people 
stumped, including the distributor's tech- 
nician. It's a Zenith 16Z7C19Z that eats up 
6HV5's. I've changed the VDR's, but that 
didn't help. The high-voltage adjust has 
no effect on the high voltage, which is too 
high, as is the focus voltage. The high- 
voltage-adjust pot is OK. The grid voltage 
on the 6HV5 is +340 volts; the cathode 
voltage only t 105 volts. Help!—J.U„ Be- 
averton, OR 

The only thing 1 see wrong here is the 
bias on the 6HV5, but that's enough. 
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Don't let the dragons get you. Dragons lurk in every job — from fuzzy instructions to 
problems hiding in the hardest-to-find places, Keithley won't solve all your problems, but we 
can make your life a little easier. Our no-nonsense, no-mistake rotary thumb wheels give you 
an extra hand. Our slanted jack face keeps the leads out of your way Our extra-large LCD 
display is easy on your eyes. Count on readings backed by our 30-year reputation for 
lab-proved accuracy Keithley DMM's and Thermometers, The Dragon Slayers. 




Write Tom Hayden for (res, Irameable 9 x 12" copy of this dragon and a calalog of Keithley DMM's. digital thermometers and DMMrthermomelers, 
handhalds plus bench models — the ones thai make life a little easier. Keithley, 2877S Aurora Road, Cleveland, Ohio 44139. Prions 216-248^)400. 
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There should be +340 volts on the grid, 
and +390 volts on the cathode, for a net 
bias of- 50volts. You've got a net bias of 
+ 285 volts — no wonder the tubes won't 
last! They must be drawing a tremendous 
amount or current! 

My crystal ball tells me that the series 
diode from the B + to the cathode is prob- 
ably breaking down under the load. Re- 
place it with a suitably rated diode and sec 
what happens, That diode should cut off 
completely, with a positive voltage on its 
cathode. The high- voltage adjust control 
should (must 1 .) vary the grid voltage; the 
high bias is probably keeping it from do- 
ing that. 

25-INCH REPLACEMENT CRT 

I have a ten-year-old 25-inch Magnavox 
that I'd like to hold on to. The problem is 
that the picture tube is going out. I get 
conflicting advice about replacing it: 
some people fell me I can use a rebuilt 
tube, others say they're no good, and still 
others say that 25-inch tubes are no lon- 
ger available! I'm really confused. — 
J.E.H., Longwood, FL 

Age really isn't a problem; you should 
see what I use — a 20-y ear-old RCA. 1 
haven't heard any rumors about 25-inch 
CRT's being discontinued. As for rebuilt 
tubes, yes — it is possible to get a bad one . 
However, if you get a factory-rebuilt one, 
it will carry a warranty almost as good as 
the new ones' do. Lines like RCA's, Syl- 



vania's, and others' offer such warrant- 
ies, and we've had good results with 
them. 

From long experience I'd say that, if 
the set has been working well this long, 
the possibility of catastrophic failure is 
small. Most of the problems have already 
shown up and been fixed. Replace the 
tube and keep the set. 

INDEPENDENT REMOTE CONTROL 

/ have an RCA CTC68 with remote con- 
trot, and it's got a dandy problem. It turns 
itself on at odd times, usually in the mid- 
dle of the night.. .and even with the remote 
switch in the off position! I've changed 
QW4, which was what RCA suggested, 
but it didn't help. Any ideas?— H.L., New- 
port, OR 

Since you've changed Q'04. which 
controls the opto-coupler switch, the 
problem must lie somewhere else. Check 
the remote, especially Ql I, which is the 
relay-control transistor. If it's leaky, it 
could cause that kind of problem. 

(Feedback: That was it. I had replaced 
Ql 1 . hut evidently the replacement was 
as had as the oh! one. A second re pi a ce- 
ment cured the problem. Thanks.) 

STICKY PROBLEM 

I developed an interesting problem in 
my RCA MR-419R (CTC-111 chassis): 
neither the remote control nor the switch 
on the set would turn it off. I had to 



unplug the line cord to shut it down. 
When I plugged it back in. two more 
problems showed up: the volume shot up 
to maximum, and the remote volume con- 
trol wouldn't work. 

All those functions are controlled by a 
remote receiver. Checking the switch 
showed relay K I stuck in the on position. 
Freeing the relay and cleaning it brought 
all the functions back to normal. 

The unexpected thing here (remember 
your column "Expect the Unexpected" 
in the July 1982 issue?) was that a shop 
technician might never know that the 
original fault was just in the on/off 
switch, and the symptoms pointed to the 
decoder when the only problem was in the 
relay. 

1 haven't figured out why this hap- 
pened (neither have I — J.D.). Maybe 
someone out there has some ideas. — 
U.S.. Paway, CA 

LOST PICTURE 
When I reported a no-picture symp- 
tom, you told me to try a new video-driver 
transistor to find the cause. 1 did. but it 
didn't help. When I checked for continu- 
ity between the collector of that driver and 
the base of the next stage, though, 1 dis- 
covered that something was open, ft 
turned out to be a lead on the delay line; 1 
resoldered that and things came back to 
normal. Thanks, ever so much. — A.V., 
Miami, FL R-E 
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y EDjJIMfGECJ 1 The Source for Quality at Low Cost 



Silicon 
H.V. Triplers 

HIGH VOLTAGE 

MULTIPLIERS 



Cm 



Triplers 



ECG-50QA 

212-139 

212-139-01 

212-139-02 

s 12 fl5 ea. 



ECG-523 

212-141 
212-141-01 

s 15 00 ea. 



ECG-526A 

212-141-02 
212-141-03 
212-141-04 

s 16 fl9 ea. 



REMEMBER! 

Sylvania 

Tubes 

70% + 10% 

OFF 

LIST 



RG-59/U75 0HM 
Co-Axial Cable 
Copper Braided 
Shield _ 

White or Black ^™ 

s 44 50 /1000 It 



Bare copper 



Braided bare 
copper shield 



I 



Foam polyethylf ne 

dielectric 



O 



F-S9 Connector 
with Separate Ferrule 

Kxnooiot 



MT-1 



Matching Transformer 
75-300 Ohm 

59* ea. $44«V100 



2 Wiy - 75 Ohm Coupler 

MT " 2 $1"ea.$89 0tl /1Cr0 




2SC1172B 

S-(9 n 



Sylvania ECG 
Replacement 
Semiconductors 
and Components 

Full line in stock. 
The best quality 
semiconductor. 



VERY POPULAR 



80 MFD x 450 Volts... .99 
100MFDx450Volts...1.09 



SOLDER 



(60/40 Rosin Core) 
1 lb. -.062 dla. 
(regular size) 

$7" SOL-1 



SOLDER WICK 99 c , 

Solder Re movaiSW-5 
*" Wide (ThicJ! Type)-5 feet 



SILICON RECTIFIER 2.5 Amp/1000 PIV 

100/ S 9 9S sl-100 — m 



GLOBAR DISC - 120 Ohms Cold 
107191 RCA 



20 Ohms Cold __f*. 

99* r£30 



10 ASSORTED CIRCUIT BREAKERS 
10/$7 98 Goorj^ssortmenl 



_L 



CHEATER CORDS 

Polariied C Clip 

Price: 39C 24620 

^^ 

Standard C Clip 
Price: 39C 24623 



REPLACEMENT RODS 



4 Section LAR-4 69C 

5 Section LAR-5 895 

6 Section LAR-6 99C 

7 Section LAR- 7 99C 



G.E. OM-300 



Si49 



s 1 



PANASONIC OM-500 
It- 



S-159 



S 1 



ELECTRONICS 

770 Amsterdam Ave., New York, NY 10025 

** Also ask for Free 100 Page Catalog 



Send Purchase Order, Check or Money Order 

or Call Toll Free 800-223-0826 

in NY STATE (212) 865-5580 
All ORDERS SHIPPED UPS/COD F.O.B., N.Y.C. 



MASTERCARD* VISA 
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SWD-1 VIDEO CONVERTER 



FOR CABLE TV | 

/■^v,* » Tjie SWD-i Vitfto Convener ■> ati- 

L-- ^^^jf ^L ''"d on c« bl *■ TV system* to re- 

move the KM*'* ngna. fpom * I 
dm o net! video jehinrtal 3 \nf 
out] an;; ilio pis* Ihru tha 
normal undsilorted/de tec reef 
audio aignal. Rocker awitch 
■elecli operating mode to lamcve KHri 
d islod ion from The video or pass ill other - ;hj n ■ 
nili normjllv. Simple IC ■■»«<-.!" I ■—■ Inai then 30 
flftknulel fre-lunad Input/Output thannp! 3. Impedance I 
75 ohm*. 1 17VAC. 

SWD-1 Video Converter Kit , . . , . ,,,... $63.95 I 



UTR ACCESSORIES 



alMPLE SIMON VIDEO STABILIZER 

Simple Simon Video Stabilizer 

Model VS-125, • KtnJnai*.* the ver- 

I tical roll and jirtarfrom 'copy guard" 

video tapes when piling; through 
large icfeqrt projector!!, or on an- 
other VTPJ . flim n I b to uie, r uit ad|uil 
the lock control for n liable picture. Once the control Is set. the Ejps 
will play all the way through wUhout further ndjusimunts. IncLudsi 
12V power sunolr SPECIAL 

VS- 1 25 Video Stabilizer, wired "»«g &*.&g S3B.B5 



Switch to Bambi I 



Electronically 

Bambi Electronic Video Switch ... 
makes switching of your VCR/VTR, 
Pay TV Decoders, Cable TV, Video 
Discs, Video Games, Closed Circuit 
Microcomputer 



I ^ ^ 




Approximately 
5 Minute* 



MODULATOR 

Nat a Game Type Modulator 

The MPS-1 Kit conv$rt$ Vrdeo/ Audio 
signals to a crystal controlled RF 
output lor TV Channels. 3 end 4. 
The MPS-1 Modulator inputs 
are designed lo match all TV 
Cameras and VCR's and features a 
voltage regulated power supply, power 
switch and LEO indicator, No Tuning fir-quired. 
Operates on i17VAC 

MPS-1 Kit ...$39.35 




UHF ANTENNAS and ACCESSORIES 



MDS-AMATEUR-ETV 32 ELEMENT 



• Hoi A Kit 

• 1 9 2 5 GKi * )IVt" Loij 
* 33dB Average Gain • Cnir-ntrt ill Gr.ifi 
• Hi Cut Welerpinol Housing with A'Y i 7'> , >" 
Area tnr Elislronicj 
* Include, P.C. Probe, F-61 Connector acid Mounting Hantwere 

MAE-2 32 Elemtrri YAG1 Antenna S23.8S 

Kam Soits' Down C onverter Kit • 1 .9 ■ J.5GHZ * 

LTKKjrtfd far Simple Simon by former Japanese CO Amateur Mann™. *> UHF 
t rJitOf/EngiriM. Uitfl uriliiB new RiqeniwB Printed Circuit Prate for maximum 
gun. C ifcuri board fti inside MAE- 2 amentia housing. Rwjuirei 1 hour assemorr. 
JC ind ctp&cilorj pro-SObJered 
Model KSDC-KIT t.9 - 2 SGrli Down Cava.. Kii . . . 534 35 

fata Sans' Regulated Varible DC Power Supply 

For use with KSDC-KIT 1.9- 2.6CH7 Down Convener CompeetfiY assemfcded 
Willi Alfraclrve Cabinet. TV/Converter Mtde Switch. FrctpjencY Control and 
LED Indicator 
Model KSPS-1A AsstrobW Power Siippe, S!3.9S 

ORDER ALL THREE ITEMS 

t MAE- 2. KS0C- KFT ant S "7 /1 9 5 

Render pr*e d trd.iftl uaareld, 5S? 65 



SPECIAL 

INTRODUCTORY 
SAVINGS 



- CO-AX CARLES ARE NOT INCLUOEtl 



ZYZZX VHF'UHF Wideband Antenna Amplifier 





50 MHz- 900 MH: 



RtiolutionifY H«w HYBRID 10 Bro»traand Amplifiers 
Model ALIO l2dBGsin 

Model ALL- 2 35dB Gain 

Th™ utv. an mri ***Mt MffMbmrktnrtwtukL t jqh uni wd m mrrr tMiiinn an* m 
Araiabli m U « 4iumiU lorm UttJ b rxadax ar A$an utt I'O irtpedairr o J5 utwns 
Arr^-ViTifk^ifpjijcrtE-ii rwd povwr suwtr Eii*r iiHfTrbH p ?5 minuttt. H-n call 

Ut-1 C*~vMr hr tW *ucrf t?4 H AIL I VWidTiUxd « 'pm nwh IM IS 



ALL-? C<y«hHi I* 



>mv suappf It « ALL- 2 WnSlnad n 



Our New STVA 14.5rJB GAIN, 14 ELEMENT 
CORNER REFLECTOR WEI ANTENNA 



•;«" 




STVA-3 Ya^Anrernt l*.5eBC^ : Srtaubl»75rir3DOr>« 1 
CtartfO-SS HUH 

1TVA1 Iqimn II 5* Cm S*ib* JS»r 3[l)*n> 
Chaml 44-^2 Slt.lS 



RO SJ/U IS<V>ln>l«lCot>GA S.IZp/n. F-MCnu 
MM SfK'il UK 15-300 gta Matchng Trinthnnt 



J .»M. 

SI 4$ H . 



The Bambi Electronic Vidno Switch is an nlec ironic switch- 
ing network which can accept up to ait different 
sources of video signals and provide the flexibility of 
directing the Inputs to any or all of the three outputs. 

Now you can eliminate ... the drudgery of disconnecting and 
reconnecting your video equipment each time you use it ... 
the tangled mesa of cables which are impossible to trace 
out ...not being able to use more than one function 
at a time. 

Bambi lets you enjoy using your video equipment the 
way it should be -- electronically and on line at the 
push of a button. 

Model BEVS-1 Compleloly Wind and 
Assembled. Includes comprehensive instruc- 
tion/Operation M.imjnl end Decel Sot for 
customizing your Video Switch Installation 



F-fe. 



129 



95 



FREE 

Etambi 
Poster 



erry 
purchase 





3 S $ ^ S S- 



■J] 



Bambi"* front pjndt was ^signed wiln the 
utter m mrnd. Computer styled c es 1 1 true lip n, 
with jpfMQuch kevboaid (rated tor oifer 10 
million operations],, arrangac! in matrix loem 

allows easy input/nutpuil s-b ' « 1.1 i.c- n withoul 
refrmrig io charts, Funciions selected through 
Iht hevbeard are immedialelv diapleyerJ on 
iha 13 LED (talus indicators 



Check Hvi quikty or Bambi igaimt thet of 
much higher priced comprdlion. AIL =ijIi:I 
■tale citciroRic xwitchii>g prov.de J low >nen- 
ualJon |3dB], wide (reciuency responaf (4Q- 
S90 mi Ij-v and eitxalleni isolation between 
signal aourcas {each I/O section individually 
sh-eil d-crj for GEdB mm. iiolation]. 



e inpui/Ourp-j; Irntwdarttt 
• Stgnal Lo« 
e Nana 



jSi 



* Pew»r Pteq 



3dD iUB 
44.**ldB 
1 2dB mm 

6Sd6 min. 

invACWH(,nv 

lffiW.SSOr^iH 



AH II 



7+11 SWD PARTS KITS 



MITSUMI 

VARACTUR 
UHF TUNER 

Mcd.1 UrS-AHF 

$24* 



Wt PAS1 

«p N* 

i tyn-swo 

2 2CBT SWFJ 

3 3TPJ-SW) 

4 4FP3S-SWD 

5 5PT1-SWI) 

6 6PP1-SWJ 

7 7SS14-5WTJ 
S SCES-StW 

9 acc:3-s™ 

ill 10CT-S1M1 

ii tit*-swn 



13 I35R-S™ 

14 HMJSC-SWO 




OESCttirTlfllt 

Viranci UHF Tuki Moid 'JES-ASSf ... - 

Primed Curcoil Boirrf, Pie-Onled 

r£t Polaotiomilnl, l-KK, 1 -IK. and 

5-1DK otioK, 7-pfaKai 

n«a1« Kit, M Walt. 5ft Carton Film. 3J-p«u 
Poftir Tiimltriwr. PBI-1 17WAC. SEC-J4VAC. 

SSOrna 

Pand Moom Pg^iKiomiim and Knoti. I-IKBT 

and 1 -5KAT w/SmtrJi 

Id 7-pci. OiodBi 4-bcj, Regiistori 2-nct. Heal Sioi 

l-cwa 11.96 

EnxrinhlK Cspaplor Kit. 9-pnrjot 

Ceramic Diet Ciiauur Kit, 50 W V . 33- pi 
Vinit * Cerjmi: Tnmmer Cap3Ei[Di Ko, 

5-S5pW, 5-piKH 

Coif Ktl. ISrnhi 2-piecet. ?7uhi !-?:■;« I 
iqduct«s| and 1 T37-12 Femti Tonokt Cote 

wrli 3 ft. of #18 ninj 

I.C. S?:fcin Tin inla*. s-pin 5-piecei 

and ]4-ein 2-piKn 

Sm*» 4>T ihii 6 Pe^otW WooJ EndCTiai 
Miss Pam i ! i-: : -*ii; rlarowan |6 }j S 32 
Muti. h Bctts). Hoctup W«. Ant. Terms. DPOt 
Ant Switdi. futi, Foidwldir. etc. 



5.35 
4.95 



E.S5 



5 95 



5.95 

7.SS 



5 35 



5.DI 



1 15 
1«4S 



195 
Wh.rr Ordarini Ail trams. (1 Iran ll|. Trial Plica 135.3S 



7+11 PWD PARTS KITS, 

mm 



INTRODUCING 



2 2CB1-PWD 

3 3TP1I-PW0 

4 4FR-3J-PWO 

5 5PT1-PWD 

E 6PP2-PWD 

7 7SStl-PWll 

8 BCfH-PWD 

9 9CCI0-FVyTJ 
10 10CT5-PWD 

It 11L5-PIM1 

12 I2ICS-PVTO 

13 13SR-PVrD 

14 14MISC-r>WD 

15 I'lTlF, P*T 
When Orderino All 



HRRlPTUfl 

IfaiKtoi UHF Tuner. Motel UES-ASeT 524.55 

Printed Circuit Bterrf. Pra-drnled ..... 11-95 

PCS PoteotnniBlers t-!tlK. I-.5K, J-HK. MX 

1-1K. and l-50k.|lt paetai) 1.15 

Rr ii-.-oi O, HW. 5ft 29- acr M W 2-aa 4.95 

Pmvar Tiaralmrtiet. Prtl-tlJVAC. 5EC-24VAC 

d 51Mnia . . t.M 

Pand Mount Potentiometer* end Knobs, 1-1KBT 

end 1-5KAT with twitch S-96 
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COMMUNICATIONS CORNER 



Ensuring privacy in communications 

HERB FRIEDMAN, COMMUNICATIONS EDITOR 



II I L NiitiD FOR "SECURITY IN COM- 

munieations has grown along with 
advancements in technology, population 
increase, and lack ol" spectrum space. To- 
day, we can manufacture reasonably 
priced receivers for almost any frequen- 
cy, and almost everyone can afford a 
"monitor radio" that will let him listen in 
to government and business frequencies, 
radiotelephone conversations, and the 
like. Normally, if there are a few hob- 
byists ""reading the mail" on com- 
munications frequencies it's not much of 
a problem. But when everyone and his 
brother (and sister) can listen in. it be- 
comes another story. 

As for the airwaves, they are so 
crowded that we have shared-use of the 
VHF/UHF channels, and we must often 
provide some way to keep shared-channel 
users from being disturbed by calls and 
conversations not intended for them. 

Even the amateur radio operators have 
their own problems caused by technology 
and population. Two-meter repeater 
activity is so heavy in some areas that 
many clubs have been forced to restrict 
access to their repeaters, particularly 
when that repeater provides a "phone 
patch" service. 

Finally, we come to the ' 'people on the 
go" — people who are constantly on the 
move, running down hospital corridors, 
driving from one computer- repair site to 
another, or relaxing at the pool or theater 
but always "on call." They use radio 
paging systems to inform them that they 
must phone in for a message or special 
instructions. 

A convenient, low-cost, way to pre- 
vent unauthorized VHF/UHF monitor- 
ing, use of a repeater, signaling, etc., is 
through the use of audio tones of specific 
frequencies transmitted before, along 
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with, or instead of voice transmissions. 
Sometimes a subaudible (below the lower 
frequency-limit of the receiver's audio- 
output stage) tone is transmitted along 
with the audio, and only those receivers 
with a squelch circuit tuned to that sub- 
audible frequency receive the transmis- 
sions. At other times, a specific tone or 
sequence of tones prior to a voice 
transmission will open the squelch. 

Precision-frequency tones also provide 
signaling through radio pagers — those 
"beepers" you see clipped to the belts or 
shirt pockets of nurses, doctors, service 
technicians, and others who have to be 
contacted, no matter where they may be. 
Each beeper is a miniature radio receiver 
whose audio output is keyed by a different 
tone or sequence of tones, so that a single 
radio-frequency can be used to page hun- 
dreds of individual subscribers, or groups 
''I' subscribers When the beeper sounds. 
the subscriber phones in to his office or 
the paging service to receive his message. 

EIA tones 

The tones used for signaling, paging 
and squelch-opening must be highly pre- 




cise, and the filters in the receiving equip- 
ment arc very sharp (high-Q) with filter- 
bandwidths of ±1.5 Hz being common. 
As shown in Table 1. there are 32 stan- 
dard EIA tones just in the narrow range of 
67.0 to 203.5 Hz. yet the frequencies are 
easily separated by modern receiving 
equipment. Also note that each frequency 
is assigned an alphanumeric identifica- 
tion code. That EIA frequency-group 
consists of subaudible tones; they are be- 
low the minimum frequency normally re- 
produced by receiving equipment and are 
sent simultaneously with the voice 
transmission. A receiver's audio-output 
stage is turned on by the tone, and goes 
off when the tone ceases. (The full range 
of EIA tone-frequencies extends to 
2109.4 Hz.) 

Other tone-systems 

General Electric and Bramco each have 
their own standard tone-groups for two- 
tone sequential signaling. Depending on 
the tone frequency (s) used, either a group 
of pagers or an individual pager can be 
signaled. To illustrate how far the 
signaling-tones concept can be carried. 
Motorola alone has six groups of eleven 
frequencies, giving a total of 66 frequenc- 
ies between 288.5 Hz and 1433.4 Hz. 
G.E. has three groups of eleven tones, 
and Bramco two groups of eleven. Some 
of the frequencies are used by all three 
companies, others are not. And, if you 
find you need other frequencies, you can 
use "non standard" tones in the range of 
268.5-3906.0 Hz. 

As a general rule, tone encoders can be 
easily added to almost any equipment 
such as amateur radio HT's (handie- 
talkies) and transceivers. The encoders 
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are available as small printed-circuit 
assemblies not much larger than a postage 
stamp, and are connected directly into the 
microphone circuit or the input to the 
transmitter's modulator stage. Similarly, 
printed-circuit tone decoders are also 
available: they are about the size of two 
postage stamps. The operating frequenc- 
ies of the encoder and decoder are 
selected by the user. Sometimes they are 
crystal controlled: some recent devices 
are programmable by means of DIP 
switches. 

DTMF encoders 

Perhaps the most popular, best known, 
tone group is the set of DTMF (Dual 7bne 
Multi Frequency), or Touch-Tone 
frequencies used in telephone circuits. 
Those tones are also used for everything 
from computer control and data entry, to 
control of amateur- radio repeaters, to re- 
mote control of industrial devices. 

The DTMF tones consist of two groups 
of four frequencies — called the low and 
high groups — arranged in a matrix as 
shown in Fig. 1 . Depressing a key or 
button causes two tones to be transmitted 
simultaneously. For example, depressing 
the ' '4' ' key transmits both the 770- and 
1209-Hz tones. For conventional Touch- 
Tone signaling only twelve combinations 
are used and only twelve keys are pro- 
vided on the keypad, usually numbered 
"0" through "9" with two spares that are 



generally identified by the "*" and "#" 
symbols. Note that the 1 633- Hz column 
is not normally accessed. There are 16- 
key pads available, though, for special 
applications: they make use of that 1633- 
Hz column. That provides four additional 
tone-combinbations in addition to the 
standard twelve. The four new keys, 
together with the two "spares"' on the 
standard pad provide six "free," or non- 
numeric keys that can be used for addi- 
tional control functions. Sometimes, for 
example, they are labled "A;" "B," 
"C," "D," "E." and "F," and are 
effectively used to provide a hexadecimal 
keypad for computer input. 

Audio tones presently provide re- 
latively inexpensive telephone signaling, 
selective paging, and communications 
security. However, one must wonder 
whether the cost and complexity can be 
reduced even farther by digital encoding 
using microprocessors. Even today, a 
single integrated ciruit can generate all 
the DTMF tones. In a future column we'll 
go into selective digital encoding. R-E 
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standard cash-register-type paper, is cap- 
able of printing upper- and lower-case 
characters in nine type-sizes, and can 
scroll freely up-and-down or side- to- side. 
That last feature is very important and is 
what makes the printing of graphics 
realistic. About the only problem I found 
with the printer was that (he pen tips dried 
out rather quickly — I would suggest 
keeping the pens capped when not in use. 
The operation of the PC -2 and its printer- 
interface is rather straightforward, but a 
first-time user should take care to follow 
the instruction manual closely. 

Turning to that instruction manual, we 
find that it is clear and concise, and leads 
the user through each phase of start-up 
and operation. However, toward the end 
it seems to lose its tutorial flavor and 
simply provides brief instructions on use. 
I think the manual would have been even 
better if more tutorial help had been 
offered there. But on the whole it is prob- 
ably one of the better computer- 
instruction manuals around. 

Altogether, the Radio Shack PC-2 
pocket computer is an impressive and 
powerful unit as it offers tree computing 
capabilities in a nearly pocket-sized pack- 
age: it sells for S279.95. The cassette 
interface/printer sells for $239.95. R-E 
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GET THE SAME VIDEO TRAINING 

THE PEOPLE ATSONY GET. 



Now you can be trained by Sony even if you 
aren't employed by Sony. 

Because we're making our vast library of train- 
ing videotapes available to you. The very tapes that 
teach our own engineering, service and sales personnel. 

The tapes cover the products and concepts of 
video and its related technologies. You can learn the 
basics of video recording. Color systems. 
Digital video and electronics. Television 
production. And more. 

Plus you can learn how to service 
cameras.VTR's, and other video products 
As professionally as Sony does. 

The tapes are pro- 
duced entirely by 
Sony and contain 
up-to-the-minute 
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ly and simply. And 
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And learning through video can be done at 
your own pace, in the convenience of your home, 
shop or school. Reviewing is quick and easy. And 
the tapes are always available for reference. 

Send for your catalog, which lists more than 
250 titles. In your choice of 3/4" or 1/2" formats. 

Write Sony Video Products Com- 
pany, Tape Production Services. 
700 W. Artesia Boulevard, 
Complon. California 90220. 
Or call (213)537-4300, 

Of course, there's no 
^^ obligation. Except the 
obligation you have to 
yourself: to find out 
about the best train- 
ing available in 
one of the country's 
fastest-growing, 
most lucrative fields. 

SONY 

Video Communications 

Sony is a rcg. trademark of Sony Corp 
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COMPUTER CORNER 



Computerizing your office 

LES SPINDLE' 



you've finally decided to take the 
plunge. Business associates and friends 
have long extolled such benefits of office 
computerization as increased productiv- 
ity, quick and convenient access to in- 
formation, and higher profits. The pres- 
sure is on to jump on the bandwagon, and 
you've decided to give in. But where do 
you begin? 

Do you buy an office system, or hook 
up with a timesharing service? Do you 
consult with your local computer store, or 
take the less expensive mail order route? 
Do you go for a turnkey (ready-to-rtin) 
system, or do you opt for having the sys- 
tem configured to fit your specific needs? 
The beginner has a mind-boggling maze 
of options to sift through before making 
the switchover. The only way to make 
any intelligent decision is to know all of 
the options — and the pros and cons of 
each. 

Buying vs. timesharing 

Once you have determined that some 
office functions are to be computerized, 
you have to decide whether it is better to 
buy a computer system or to hook into a 
timesharing service such as Tymshare or 
Comshare. We will first study the options 
of two timesharing methods — batch pro- 
cessing and actual on-line usage. 

In the batch-processing approach, the 
entire keypunching (data entry) and data 
manipulation procedures are performed 
outside the office by a service bureau. 
After your initial consultations with the 
bureau staff, all data to be processed is 
turned over to them on a regular basis. 
The data is then fed into the service's 
main computer, processed, and the 
printed output is delivered to you. 

With on-line timesharing, the key- 
punching function is performed at a ter- 
minal in your office that communicates 
via modem hookup (over telephone 
lines — see Fig. 1) with an off-site main- 
frame unit shared by a number of different 
companies. You access the portion of die 
mainframe's memory that is reserved for 
your application programs, and your staff 
carries out any data storage, retrieval, or 
manipulation functions. 

Which of the two timesharing methods 
is better for you can be determined by 
your office requirements. For smaller op- 

• Managing Editor. Interface Age magazine 




FIG. 1 

erations. where bookkeeping is minimal 
and various files do not have to be acces- 
sed constantly throughout the workday, 
batch processing may be the better choice 
because the service is less expensive. 
That's because the overhead involved in 
shopping for the proper terminal, mod- 
em, and software — as well as the ex- 
penses of maintenance and repair, and the 
upgrading and replacement of 
equipment — are not necessary. 

On the other hand, while the actual 
service cost is less — and the incidental 
costs detailed above are not present — the 
process is scarcely as automatic as on-line 
usage. It imposes a greater workload on 
the employees who go through the daily 
routines not accomplished by the compu- 
ter. Traditional bookkeeping and file- 
cabinet activities are necessary while the 
material is being assembled to turn over to 
the service bureau. 

Also, the standardized software pack- 
ages available from a service bureau are 
not very adaptable to individual needs. 
Unlike the on-line method, batch pro- 
cessing requires you to adapt your office 
procedures to the system — rather than the 
other way around. The loss in flexibility 
of operation may offset the savings of the 
service. 

As with service bureaus, consultation 
with the timesharing service will de- 
termine which software programs in its 
data bank serve your needs best. Then the 
programs are fine-tuned to your specific 
office requirements. 

The obvious benefit over batch pro- 
cessing is greater — and more constant — 
control. Rather than keeping records 
manually to turn over to the service 
bureau, the data is fed directly into the 
computer. Information can be added, de- 



leted or manipulated at any time. For 
larger businesses whose daily (or even 
hourly) transactions require fast data- 
manipulation, timesharing may be the 
only answer. 

There is one frustration that can occur 
with timesharing that should be pointed 
out. Depending upon the number of users 
sharing the service, access may not al- 
ways be instantaneous. If your local ac- 
cess node is overbooked you may have to 
wait until it clears — or pay for a long- 
distance call to the next access point. The 
possibilty of "crashes" also exists — 
resulting in inconvenient "downtime" or 
even the loss of data. 

All things considered, batch process- 
ing will prove cost-effective for some 
smaller companies, while it may be too 
inconvenient and unsophisticated for oth- 
ers. Only by comparison-shopping and 
careful analysis of your work-flow re- 
quirements can you determine which 
method of timesharing is best for you. 

A computer of your own 

Perhaps you require more sophisti- 
cated capabilities than the timesharing 
services can offer. You might, in that 
case, consider purchasing an office 
microcomputer. As costs of hardware and 
software continue to drop — while 
capabilities continue to increase — an in- 
house system is a good investment for 
many businesses. 

An important consideration, though, is 
all the "hidden" costs that must be taken 
into account: hours of planning and con- 
sultation, program customization, up- 
grading and maintaining equipment, and 
staff training. The busy office manager, 
already overloaded with day-to-day con- 
cerns, may find it necessary to hire a DP 
(Data Processing) specialist just to coor- 
dinate all of these headaches. 

While on-line timesharing does not re- 
quire the programmers or computer tech- 
nicians that are necessary to handle a 
complete office system, it does require 
DP skills on the part of at least a few 
employees — a staff with skills separate 
from those of basic bookkeepers or file 
clerks. However, while on-line timeshar- 
ing does require a terminal and basic com- 
munications hardware, it is much less 
complicated than implementing a com- 
plete system. The shopping, main- 
tenance, software integration, and plan- 
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ning processes involve fewer man-hours. 

However, as the rush lo office automa- 
tion escalates — and the number of non- 
technical users along with it— more and 
more firms are designing software and 
hardware that are well documented, user- 
friendly, and English- language oriented 
(rather than communicating in "com- 
puterese"). Turnkey hardware systems 
(pre-assembled and software-integrated) 
and simple-to-operate software are the 
rule; "do-it-yourself" is becoming the 
exception. 

While the initial costs of purchasing a 
system may appear high, the cost- 
effectiveness may make such a purchase 
worthwhile in the long run. Even more 



important, having the system on hand — 
and learning to use it — will prepare you 
and your staff for the oncoming computer 
blitz. Timesharing may leave you behind 
while technology races ahead. 

Shopping for a computer 

Assuming that you've chosen to go the 
purchase route, where do you buy? Are 
you more attracted to the cost savings of a 
computer-by-mail transaction — or the 
step-by-step support offered by a local 
retail outlet? 

Mail-order vendors are able to offer 
substantial software and hardware dis- 
counts because they do not have the over- 
head involved in operating coast-to-coast 



in 
y 

z 
o 

rx 

H 
O 
LU 



Q 
< 

84 



Be a VIC expert! Our VIC 20 
PROGRAMMERS REFERENCE 
GUIDE provides you with a 
complete VIC 20 BASIC vocabulary 
guide, a section on machine- 
language programming, another 
on VIC 20 input/output operations, 
and hundreds of tips on improving 
your programming skills! Ask for 
No. 21948, only $16.95. 

Speak Sinclair fluently with 
practical, usable BASIC 
programming help from Sams 
ZX-81 BASIC BOOK, No. 21957, 
for only $ 1 2.95. Continue the 
conversation, in Sinclair machine 
code this time, with ZX-81 USER'S 
HANDBOOK, a useful reference 
that also teaches you the details of 
ZX-81 hardware and interfacing, 
and more. Ask for No. 22012, only 
$13.95 (tentative). 

Learn to use beginning and 
advanced BASIC on your 
Commodore 64 computer with 
Sams COMMODORE 64 USER'S 
GUIDE. Also shows how to create 
arcade-type color animation, 
including music and sound effects! 
Same book that comes packed with 



every Commodore 64 computer. 
Askfor No. 22010, only $12.95. 

Once you know a little BASIC, 
you can use your computer to play 
checkers, predict human choices, 
make deductions from stored data, 
generate poetry, and simulate 
counseling by a psychiatrist! 
EXPERIMENTS IN ARTIFICIAL 
INTELLIGENCE FOR SMALL 
COMPUTERS shows you how, and 
helps you translate the programs 
into the BASIC version you need. 
Ask for No. 21785, only $6.95. 

To order these Sams Books or 
to get the name of your local 
Sams retailer, call 800-428-3696 
toll-free or 317-298-5566 and 
refer to our ad #AD224. 
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retail outlets. However, they seldom 
offer any after-sale support. The tasks of 
planning and customizing the system are 
left totally up to the purchaser. 

That can present insurmountable pro- 
blems, because there are light years of 
difference between buying a computer 
and buying an electrical appliance that 
you can take home and plug in. The pro- 
cess involves analyzing your work-flow 
requirements, installing the system soft- 
ware and any utility packages, as well as 
properly connecting and operating the 
peripherals and learning to work with the 
idiosyncracies of operating systems and 
programming languages. The value of a 
qualified sales-person who is willing to 
work with you in the crucial purchase- 
and-implementation phase can make the 
difference between success and failure in 
establishing a cost-effective office 
system. 

So, the answer is simple, right? De- 
spite the initial cost savings of a mail- 
order house, it's usually better to buy 
from your local dealer. Not always. 
Though there are rapid improvements 
occurring in the after-sale support area, 
horror stories still abound of computer 
stores not offering adequate service, not 
employing qualified salespeople, and not 
offering the necessary after-sale hand- 
holding. 

The only way to avoid the problem is to 
rely on the word-of-mouth technique. If 
you've decided to buy from a computer 
store rather than a mail-order firm, make 
sure it's a reputable one with some satis- 
fied customers. Another caution: since 
usually the vendor's warranty is only as 
good as the manufacturer's policy, make 
sure that you stick with a company that 
other users have endorsed as standing be- 
hind its products. 

Nevertheless, for the adventurous, the 
electronically- inclined, or those with ex- 
perienced friends willing to help them 
over the rough spots, the savings offered 
by a mail-order purchase may be worth 
the extra effort. 

The keyword in computerization is pa- 
tience. Switching to automation is not an 
overnight process. Since there is a wealth 
of alternatives — each with its own advan- 
tages and disadvantages — plan your 
moves wisely. With cautious investiga- 
tion, the pitfalls will be easy to avoid. R-E 




"Bm, Gloria, I do excel in sports. I have 
electronic football, electronic basket- 
ball, electronic hockey ..." 



HOBBY CORNER 



Battery backup for digital clocks 

EARL "DOC" SAVAGE, K4SDS, HOBBY EDITOR 



Awhile back, L. V. Clifford asked for 
some help in making a back-up, short- 
term, power supply for his AC- operated 
digital clock (see the May, 1982 issue of 
Radio-Electronics). He wanted to avoid 
the problem of having to reset his clock 
when the AC power just flickers. 

Many readers advised putting a larger- 
valued capacitor on the low-voltage 
power-supply line. The larger value will 
maintain the voltage a bit lousier when the 
AC fails. 

Budd Webb (Santa Maria, CA). and 
others, suggested the approach shown in 
Fig. 1 . It uses a battery and diode to keep 
the clock running if the AC power should 
fail. If the battery voltage is just a bit 
lower than the clock's operating voltage 
(as it should be under normal conditions), 
the battery is, in effect, disconnected 
from the circuit. When the AC power 
fails, the clock's operating voltage drops 
below the battery's voltage. Thus, the 
bias on the diode is reversed and power is 
supplied to the clock. Battery life should 
equal its shelf life unless it is called upon 
to run the clock frequently. 

W, yne Ingram of Marietta, GA was 
the first of several who suggested an im- 
provement on that circuit. As shown in 
Fig. 2, a second diode is added so that the 
battery power is not "wasted" in running 
anything but the clock module itself. Note 
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AN INVITATION 

To better meet your needs, "Hobby 
Comer" will undergo a change in di- 
rection. It will be changed to a 
question-and-answer form in the near 
future. You are invited to send us 
questions about general electronics 
and its applications. We'll do what we 
can to come up with an answer or, at 
least, suggest where you might find 
one. 

If you need a basic circuit (or some 
purpose, or want to know how or why 
one works, let us know. We'll print 
those of greatest interest here in 
"Hobby Comer." Please keep in mind 
that we cannot become a circuit- 
design service for esoteric applica- 
tions; circuits must be as general and 
as simple as possible. Piease address 
your correspondence to: 
Hobby Corner 
Radio-Electronics 
200 Park Ave. South 
New York, NY 10003 
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that the power for the display, which re- 
quires much more current than the mod- 
ule, is taken off the line ahead of the 
second diode. The clock module runs on 
battery power but you cannot read the 
time because that second diode keeps the 
display off. 

Other readers sent more complex cir- 
cuits that also provide a 60-Hz pulse in 
case the clock depends on the AC line for 



timing pulses. Robert Otis (Cincinnati, 
OH) sent one using a 555 oscillator and 
William Otto, Jr. (Jupiter, FL) uses the 
gates of a CD4001 to form an oscillator. If 
there is space later, I'll pass along those 
circuits. 

Thanks to those readers, and all the rest 
of you that responded to L.V.'s call for 
help. I hope you will continue to be as 
cooperative in the future. R-E 
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Help Prevent Birth Detects - 
The Nation's Number One 
Child Health Problem. 

Support the 

March of Dimes 

■^^HBIPTH DEFECTS FOUNDATION! 

Ihis space contributed by the publisher 
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Digital ElectrmacWt 
suta* for betimns 





A PRACTICAL DIGITAL 
ELECTRONICS KIT FOR 
LESS THAN $40 ! 
Suitable for Oeginners 



Learn the wonders of digital electronics and see how 
quickly you are designing your own circuits. The kit 
contains: 

Seven LS TTL integrated circuits, breadboard. LED's, 
and all the DIL switches , resistors, capacitors and 
other components to build Interesting digital circuits; 
plus a very clear and thoroughly tested instruction 
manual (also available separately). All this comes in 
a pocket size plastic wallet for only J 39 .9 5. This 
course Is tor true beginners- 

- Needs no soldering iron. 

* Asks plenty of questions, but never leaves 
you stuck for an answer, 

- Teaches you about faultfinding Improvisa- 
tion and sub-system checking. 

- The only extra you.need Is a 4.5 voit battery 
or a stablllized 5 volt supply. 

Using the same breadboard you may construct literally 
millions of different circuits. 

This course teaches Boolean logic, gating, R-S and J-K 
fliptiops, shift registers, ripple counters and half 
adders. 

Look out for our supplementary kits which will demon- 
strate advanced arithmetic circuits, opt o-e I act rentes, 
7-segment displays etc. 

NO RISK GUARANTEE 
There's absolutely no risk to you. If you're not 
completely satisfied with your Courses, simply return 
them In good condition to CL1 within 30 days. We'll 
send you a full refund. 

AIR MAIL 
The prices shown Include surface mall postage any- 
where In the World. For Air- Mai I shipment piease 
write for additional cost, specifying Courses you 
will order. 

CAMBRIDGE 
LEARNING Inc. 

! Judimnii-.il 



ALSO AVAILABLE 

Order one of our written Courses lo complement 
your SUPERKIT. 

BRAND NEW 
DIGITAL COMPUTER DESIGN - a totally revised and 
updated Course using the programmed learning system. 
This Book is not Intended for beginners but Is 
Ideally suited to scientists, engineers and hobbyists 
who want to know more about digital electronics. 
$17.95 

Digital Computer Logic & Electronics ■ an intro- 
duction to digital electronics designed specifically 
for the raw beginner. No mathematical knowledge 
is assumed other than simple arithmetic and no 
electronic knowledge Is expected at all. If you're 
just starting with Digital Electronics, this Is the 
Course for you *1 3.95 



PHONE ORDEPS- 
phone, call (817) 



FREE 
684-3857 



To order by phone, call (817) 684-3657 wilh your 
credil card information. It won* I cost you a dime, 
because we'll deduct the cost of the call from the 
price of the Courses you order. 

TO ORDER BY MAIL 
You may use the order form below if you wish, 

but you don't need to. Just send your check or 
money order [payable to Cambridge Learning Inc.) 
to the address below. Make sure you enclose your 
address and specify which Courses you are ordering. 
Payment must be In US Dollars drawn on major 
US Bank. 

Mass. Residents add 5% sales tax. We pay all 

surface shipping costs. 

Company Purchase Orders also accepted. 



MA 01864 

(SI 7J 5S4-3S57 

■ Order free by phone 

• Mastercard I VISA 

• No shipping charges. 

• Money-back guarantee 

• Tax deductible 



TO: Cambridge Learning Inc., 1 Judith Drive, Norlh Reeding MA 01864 
Please send me 

SUPERKITS (39.95 S - 

— . sets of Digital Computer Design $17.95 % _ 

sets of Digital Computer Logic & Electronics $13.95 S _ 



S_ 



Enclosed is checWmoney order for total 

(payable to Cambridge Learning Inc.) Mass. Residents add 5% Sales Tax 

NAME , 

ADDRESS..... 

CITY / STATE /ZIP 



This Equipment 
Saves Lives. 
You Can, Too. 




Arthur Ashe 

National Campaign Chairman 

American Heart Association 

Sophisticated equipment alone 
doesn't save enough lives from 
heart disease and stroke. Peo- 
ple like you do. Because you 
support our efforts to under- 
stand why nearly 40 million 
Americans have some form of 
heart disease, stroke or related 
disorder. And why half of all 
deaths are caused by this 
Number One Killer. 

The American Heart 
Association is fighting to reduce 
early death and disability from 
heart disease and stroke with 
research, professional and pub- 
lic education, and community 
service programs. 

But more needs to be done. 

You can help by giving your 
time and sending your dollars 
to your American Heart 
Association, listed in your 
telephone directory. 







American Heart 
Association 



WE'RE FIGHTING FOR YOUR LIFE 
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CIRCLE 86 ON FREE INFORMATION CARD 



PERSONAL COMPUTING. 

You can find out all about it — what it is, why it 

is growing so fast, and what's in it for you — by subscribing 

to Personal Computing Magazine. 



Did you know. . . 

Executives are purchasing their own 
personal computers and smuggling 
them into their offices (under the 
noses of data processing depart- 
ments) by the hundreds of 
thousands. 

Children, exposed to personal 
computing in the schools, are be- 
coming involved, accomplished 
users, by the hundreds of thousands. 

Writers are writing on them. 
Scientists are calculating on them. 
Engineers are designing on them. 
Stockbrokers are researching with 
them. By the hundreds of thousands. 

The list goes on and on. 

Communications systems that 
will connect you and your personal 
computer to newspapers, and Dow 
Jones averages, information banks, 
and to other users are here now. 

The story of personal computing 
is fascinating. And that's just what 
we cover in Personal Computing 
Magazine. But there's much more. 

How to get involved. 

Personal Computing Magazine cov- 
ers the range of products now avail- 
able, and becoming available, for 
involvement in personal computing. 



At absolutely no risk. 

So you will be able to make a 
more informed decision when your 
time arrives. 

(We are convinced, bv the way, 
that your involvement is not a matter 
of "whether," but simply a matter 
of "when.") 

You will see how people like you 
are using personal computing to 
work better, have more fun, learn 
more, and educate their families. 

How to stay involved. 

The involvement with personal 
computing is a continuous, grow- 
ing process. Each new use for the 
personal computer tends to increase 
enthusiasm. Personal Computing 
Magazine is written to answer one 
question: "What else can I do with 
computing?" 

Written for people like you. 

Personal Computing is about people, 
and about computing. It is not a 
hobby magazine. It is not a builder's 
guide. It is not a technicaljournal. 

Personal Computing Magazine 
covers the continuing, fascinating in- 
volvement ofpeoplelikeyou with the 
extension of the mind that is personal 
computing. 



Subscribe at no risk. 
Find out. 

We are able to make a no risk offer: 
subscribe to Personal Computing. If, 
after you receive the first issue, you 
are not satisfied, simply cancel your 
subscription and there is no charge 
whatsoever. 

A one year subscription is only 
$11.97. That's under half the $30.00 
newsstand price. 

That $11 .97 will deliver Personal 
Computing Magazine to you each 
month. And Personal Computing 
Magazine delivers personal 
computing. 
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STATE OF SOLID STATE 

Digital lock circuit 

ROBERT F. SCOTT, SEMICONDUCTOR EDITOR 



ONE OF THE MOST INTERESTING IC S TO 

come to my attention in the last few weeks 
is the LS7220 digital-lock circuit from 
LSI Computer Systems, Inc. (1235 Walt 
Whitman Road, Melville, NY 11747). It 
is a monolithic PMOS keyless 
combination- lock designed especially for 
automotive security applications. It in- 
cludes sequential logic for reading correct 
key-closures and detecting out-of- 
sequence entries. In addition, the circuit 
includes a "save" input that stores the 
states of all outputs so that the driver can 
leave the security system disabled to al- 
low the car to be driven by parking lot and 
garage attendents. Other features include: 

Stand-alone lock logic 

5040 possible 4-digit combinations 

Out-of-sequence detection 

Automatic chip enable (for automotive 
use) 

Programmable convenience time- 
delay 

Low current consumption (40 ^A (£ 12 
VDC) 

Single power supply ( + 5 to +18 VDC) 

Output voltage specifications are given 
in Table 1 . 
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FIG. 1 

Figure 1 shows the pinout of the 
LS7220, and Fig. 2 shows a block dia- 
gram of the IC. 

Using the IC 

A practical circuit for an automobile 
anti-theft lock is shown in Fig. 3. When 
the car's ignition switch is turned on, the 
sense input pin goes high and readies the 
selected keys inputs (pin 3 through 6) 
to accept the unlocking sequence at input 





TABLE 1 — OUTPUT 


SPECIFICATIONS 










Source Current 






VSS 


Mm Typ 


Max 


Units 


Lock Control 


5 VDC 


2.40 3.75 


6,30 


mA 


Oulpul Pin 13 


9 VDC 


7.20 9.75 


14.70 




On (Logic "1 ") 


12 VDC 


10.80 14.25 


21.00 




Vout = V ss -2 


15 VDC 


14.40 18.75 


27.30 






18 VDC 


18.00 23.25 


30.00' 




Convenience 


5 VDC 


0.20 0.29 


0.50 


mA 


Delay Pin 12 


9 VDC 


0.55 0.75 


1.13 




On (Logic "1") 


12 VDC 


0.83 1.10 


1.60 




Votrr = V ss -2 


15 VDC 


1.10 1.44 


2.10 






18VDC 


1.40 1.80 


2.30 




Lock Indicator 


5 VDC 


.40 ,60 


1.00 


mA" 


Output Pin 8 


9 VDC 


3.00 4.30 


6.90 




On (Logic "1") 


12 VDC 


6.10 8.50 


13.00 




V OUT Clamp to 


15 VDC 


10.40 14.00 


21,00 




1.7V 


18 VDC 


15.80 20.00 


30.00* 




Save Indicator 


5 VDC 


.80 1.20 


2.00 


mA" 


Output Pin 10 


9 VDC 


6.00 6.60 


13.80 




On (Logic "1") 


12 VDC 


12.20 17.00 


30.00' 




Vout Clamp to 


15 VDC 


20.80 28.00 


30.00* 




1.7V 

'Indicates maximu 


18 VDC 




30.00* 




m allowable current drain of 30 mA. 






Note: Limit output current to 30 mA max. 








"Current drive balanced tor equal brightness on red and green indicators. 






FIG. 2 
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FIG. 3 



terminals I,, L, I 3 , and I 4 . If the keys 
associated with those inputs are pressed in 
exactly the right sequence, the lock con- 
trol output goes high and lock relay 
RYl is energized. At the same time, pin 8 
goes low, turning off the red LED to 
indicate that the circuit is unlocked. If the 
keys are pressed in any sequence other 
than that of I|, I 2 , I 3 and I 4 , the internal 
sequential detector will reset and the en- 
tire keying sequence must be repeated. 

At the moment that the sense input 
(enable) pin goes high, the convenience- 
delay capacitor, CI, charges and delays 
any change in the states of the outputs 
when the state of the sense input changes 
from high to low. The delay is a function 
of the value of CI and the supply voltage. 
When C 1 is 1 /xF, the delay ranges from 
about 3 seconds with V 5S at 5 volts to 1 2 
seconds when V S5 is 1 8 volts. 

Normally, when the ignition is turned 
off, the sense-input pin goes low and the 
lock relay opens. The next time the igni- 
tion is turned on, the red LED lock in- 
dicator is turned on and remains on until 
the correct key code is punched in. The 
lock indicator goes out when lock relay 
RYl is energized. 

However, to hold or "save" the "un- 
locked' ' state when the ignition is turned 
off, even though the device is in the off or 
unlocked state, the driver first presses the 
save key . That puts a logic " 1 ' ' on pin II 
continued on page 98 



NEW LEADER OSCILLOSCOPES 
at FORDHAM PRICING. 

New Features* Immediate Delivery 2-Year Warranty. 




35- MHZ 

Dual Trace/ 

Dual Time Base 

LBO-524 



35-MHZ 

Dual Trace/ 

Dual Time Base 

LBO-524 L 

(with signal delay) 



35-MHZ 
LBO-523 



20-MHZ 

Dual Trace 

LBO-522 



15-MHZ 

Single Trace 

High Sensitivity 

LB0-513A 



15-MHZ 

Dual Trace 

High Sensitivity 

LBO-514A 




CALL FOR SPECIAL INTRODUCTORY PRICES 
TOLL FREE (000) 045-0510 



in N.Y. State 800-832-1446 





VISA' 




| 260 Motor Parkway, Hauppauge, N.Y. 11787 



• Master Charge 

• VISA 

• COD 

• Money Order 

• Check 
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NEW IDEAS 



Budget sound-effects generator 



HERE IS A NOVEL USE FOR THE TEXAS 

Instruments TL507C analog-to-digital 
(A/D) converter (available from Radio 
Shack as part No. 276-1789). Although 
intended for use with 4- and 8-bit micro- 
processors, this IC provides the "brain" 
for an incredible sound effects generator. 
It is relatively easy to build — only a clock 
and an audio amplifier need to be added. 
A wide assortment of sounds can be 
produced— race car, dog's bark, air- 
plane, lion's roar, and more. 

The sound effects circuit is shown in 
Fig. 1 . A variable clock-pulse generator 
is made up of two sections of IC 1 (a 4069 
CMOS hex inverter) , R 1 , S 1 , and capaci- 
tors CI -C6. By adjusting R 1 , and switch- 
ing one of the capacitors into the circuit, 
the clock ' s pulse rate can be varried over a 
wide range. That pulse rate can be de- 
termined by the formula: Pulse rate = 
1/1. 4RC, where R is in ohms, and C in 
farads. 

The TL507C <IC2) converts analog 
signals (in this case the output of IC3, an 



Enable 



TABLE 1 

Analog input 



V, < 200 mV 

V RflHP > V, > 200 mV 

V, > Vramp 



Output 



H 
L 
H 
L 



V,: Analog input to pin 5 

V RAMP : Internal ramp signal 



ated ramp signal to the analog input- 
signal and a 200-mV reference voltage. 
The application notes for the TL507C 
show how the relationships between 
those signals determines the output (see 
Table 1). The reset pin (pin 8) is held 
low and the enable pin (pin 1) is held 
high. That allows continuous conversion 
operation at a rate determined by the 
clock frequency and analog input. 

The squarewave output from the A/D 
converter is fed to IC3 through a network 




FIG. 1 



LM386 au3io amplifier) into digital sig- 
nals at a conversion rate that can be de- 
termined from the formula T = 2N// 
where T is the conversion time, /is the 
clock frequency, and N is the 7-bit output 
of the binary counter contained in the IC. 
The conversion is accomplished using 
the single-slope method. In short, that 
involves comparing an internally gener- 



consistingof R2, R3, and C7. Resistor R2 
controls the amplitude of the pulses. Re- 
sistor R3 and capacitor C7 form a variable 
tone-control filter and a differentiator cir- 
cuit that converts a squarewave into a 
spiked waveform. That waveform is am- 
plified by 1C3, and the resulting output is 
fed back into the analog input of IC2 as 
well as to an eight-ohm speaker. 



Indicator LED1 lights to inform you 
that the power is on, and at the slower 
clock frequencies it will appear to pulse in 
time with the sound effects. 

By adjusting Rl and selecting one of 
the six capacitors with SI — thus varying 
the clock frequency — and by varying R2 
and R3, you can produce many sounds. 

I built the circuit in a plastic box using 
perforated construction board and point- 
to-point wiring, but the method of con- 
struction is not critical . I encourage you to 
experiment with the circuit as I'm sure 
there are many modifications that could 
add more fun to it. Those could include 
LED's coupled to the remaining unused 
inverters of IC1, additional analog-to- 
digital converters, different values for Rl 
and C7, etc. — Jeffery C. Nickerson 



NEW IDEAS 

This column is devoted to new ideas, cir- 
cuits, device applications, construction tech- 
niques, helpful hints, etc. 

All published entries, upon publication, will 
earn $25. In addition, Panavise will donate 
their model 333 — The Rapid Assembly Circuit 
Board Holder, having a retail price of S39. 95. It 
features an eight-position rotating adjust- 
ment, indexing at 45-degree increments, and 
six positive lock positions in the vertical plane, 
giving you a full ten- inch height adjustment for 
comfortable working, 

I agree to the above terms, and grant 
Radio- Elect rentes Magazine the right to 
publish my idea and to subsequently repub- 
lish my idea in collections or compilations of 
reprints of similar articles. I declare that the 
attached idea is my own original material and 
that its publication does not violate any other 
copyright. I also declare that this material has 
not been previously published 



Title of Idea 



Signature 



Print Name 



Dale 



Street 



City State Zip 

Mail your idea along with this coupon 
to: New Ideas Radio-Electronics, 
200 Park Ave. South, 
New York, NY 10003 



92 



ANALOG CIRCUITS 



continued from page 66 



X 10 7 . If the gain is reduced to any other 
level, let's say to 60 dB or 1000, the 
gain-bandwidth product must remain 
constant. Thai indicates that the band- 
width times 1000 must be equal to 3 X 
10 7 , or that the bandwidth is equal to 3 X 
10 7 /1000 = 30,000 Hz. 

To improve stability of the overall cir- 
cuit, R-C networks are frequently added. 
However, the use of excessively large 
capacitors will affect the device's re- 
sponse. The manufacturer frequently in- 
dicates just what resistors and capacitors 
should be used in the circuit for stabiliza- 
tion purposes. Also, many op-amps 
already have stabilizing circuits built in. 

Power amplifiers 

Small- and medium-signal amplifying 
devices have so far been described. One 
job of such a device may be to supply gain 
for a meter movement. In other cases, 
small-signal devices can fill different cir- 
cuit requirements in a radio or record 
player. To drive a loudspeaker in a hi-fi or 
PA system, power devices are required, 
however. In the next part of this series 
we'll look at power amplifiers. R-E 



Now we can 
detect a breast 
cancer smaller 

than this dot. 



At such an early stage, 
your chances of living a 
long, healthy life are ex- 
cellent. But we need 
your help. The only 
proven way to detect a 
cancer this small is with 
a mammogram. A mam- 
mogram is a low-radia- 
tion x-ray of the breast 
capable of detecting a 
cancer long before a 
lump can be felt. If 
you're over 50, a mam- 
mogram is recommend- 
ed every year. If you're 
between 40 and 50, or 
have a family history of 
breast cancer, consult 
your doctor. In addition, 
of course, continue your 

1 regular self-examina- 
tions. 
» American Cancer Society 
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For Home or Business 
WHAT. ..WHEN.. .HOW. 



BE A 

COMPUTER 

PROGRAMMER 

Train at home in spare time! No 
previous experience needed! Now 
you can learn it all! Com- 
puter programming„.compu- 
ic-r applications. ..computer 
games. ..everything you ever 
wanted to know about com- 
puter operations! Write your 
| own computer programs or 
use hundreds of programs 
already available. ..budget- 
ing, real estate, bookkeep- 
ing, expenses, investments, 
interest, taxes, shopping 
lists, vacation planning, 
addresses, phone num- 
bers, routing ...even 
foreign languages and 
graphics. 

You'll know what really happens when you have a com- 
puter problem with a bank, store, loan company, oil 
company, utility or anyone else. You'll be able to talk 
their language... understand why and how things hap- 
pen.,.to be able to take the offensive when you're the 
victim of a computer error. Experts explain everything 
in easy- to-unde rata nd language with step- by- step 
directions. 

• TIMEX COMPUTER INCLUDED WITH 

YOUR TRAINING * Plugs into any TV 

•SEND FOR FREE FACTS! 



COMPUTER TRAINING. Dent. DE0C2 

Scranton, Pennsylvania 18515 

I Please rush me free facts and color brochure 

! that tells how I can learn computer applications, 

I programming and operation at home in spare 

time. No cost. No obligation. 



Address 



I CHy/Stale/Iip . ___ 



From The Ground 



Build a Computer kit lhal grows 
with you, and can expand lo 64k 
RAM, Microsoft BASIC, Tcxl Edi- 
tor/ Assembler, Word Processor, 
Floppy Disks and more. 

EXPLORER 85 

Here 1 1 he low COS1 way |g Ira m lhc (uftdarnehl iJi nf mm - 
puling, ih? all-important basiei you'll need mere' and 
nwre « you advance in eomptiler stills For iuit lll&.H 
yen gH the advanced-design &*plotWB5 motherboard. 
wilh all the feaium you «*ed to learn bow la wrftl »nd 
uh program* And n can grew into i *yi1em Ihil n t 
rrultn far my pers-Mul compuier an lhc market. Look al 
Ihese lealures. noar, Cenlrul Ptoi i-v-ine I '.■nf. Ihcr 
micropractii&r "hurt" gf Ihe Explorer/oS. [Join thr 
million* whg will buy ind u« (he sow /MBS in it year 
■lone 1 ). , f fn/r fl- hi | pjui fin" !i '*-irtrtiputtnuif!U\ port* from 
whi h v or. 1 1 input and auipul ywjf pros ram*. « wrIS u 
control exlerkir iwlldMf, relays liiflhra e<t ■ nauariEr 
Inlorfice lhal Jeli yott iluft* and reload programs yWve 
learned Ig write tlWllxrf 2.0013 nyrf! npern !, n.ij 

syslcmrmofiilor nukt^f II nay Ig learn com puling in 
several importuil wavs * |l allows simpler. Faaler wril- 
ing and rntering of pfbfHrRJ ■ 3i pemtiii acrr»i by you 
to all pari* of i l-.i- nys icm so yuu can check un ibn tlal in or 
any nnirJ m ihe program * 1 1 allows tracing each p»> 
Djram Hep by Hep. wilh provision for displaying all I he 
of thr CFT' ' 




CPU (i-ruiere** rUgj. tt*,\ • 



don much -.-.;■;■ 

Ytm £H a|l thii in Ihe Kaning level (Level A] of the 
E *pLorer/H5 for only Ji21 K. Incredible! To use. iuil 

ftug in your flVDC power supply mnd lermmal or 
cyooerd rd isplay — if you doti'l hive them, aee our 

-.::• I I : I ofll r; below. 

□ Level A computer kil tTermiTiDJ versmnl IttLB 
Lord A tii (He* KqrpadjtXspUii v>rt«pn> , H»» 

plus SI P*l * 

LEVEL B — Thus "'buildlne blotli" converts lhc mother- 
board ihHi I Iwd s'd SlDC bua (ir.dualfy lllrtdihi) LT,m. 
puler. Now you can plug in any of the hundreds uf SlfJQ 
cards availible. 

:jv.-nlllki! H?.M plus 12 P*L* 
D SlCO bus cennedon (Iwo required] MB rxM. 



% 



i |,p u. •!■ IjWrl V. ..■■ lh 
innb •■<:.:■■.:, BASK', hip 
mtttrtAwrmhfa in Plf JM 
r, AiJrJuiThSim^HJrtK 

(liHITfl Irl h A^JlJ VrMi rkWn r liSNilit iir 

7 (iMwnT:r ir'nninriil 



a CRT monitor of- a TV tri\\\ yeu hivr? an RT modulator |i 
O Hex Keypadr-Uisplty kil IM.1S plui ja P*P 

1^ FXSTERM IM TEflMlhAl KIT - Fwiun<^ a 56 kur 
ASCII Kcyoo^rd. 1?S gharaclvr 30I uppar and lOhve* case 
75 ijfnm Outpul D &ai.d rale* ISO Eg 1B 7DDliwilcn ielHI 
ablci RSJ35.'C or 30 UA ooiput 33 01 1* cnar«ler by '■$ 
■ine fermaia. comoltile wtin 
OduKfl Sleel CnhtrVH jn-S 
Po*or Supply SHK.9S 

plua « PIT ' 



O i'\ : Modulator hit (aLlowi you lo use ■.■■■.■■■ ':"- ■ ■ ■ as a 

mMillorl H 06 poiipaid 

D 12" Video Mojlllgr (30HKi rwwWidlhl 

pi hi is Pft] " 

D DeluKC Sire! Cabtnellor the M 

Kxp-inn-r.fe.*, , H9.K plus »1 

P4]" 

3 Pan rorcahtnel I1S.[»| 

pluill-SOPAl ' 
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ORDERASPKCUL-PRICK 

EXPLORER/85 PAK— THERE'S 

ONE FOR EVERY NEED, 



LEVEL C — Add itill more 
COirmuEFrUT P *™ 5 ^ 'hii "butld' 
mg block' ntaunl* direcl]y on 
Ihe motherboard and expandt 
iheSlOObuiEoiiKiJoti 
O Level CWl .. ; *».« plus S2 
Pal.* 

D SlDO bus connecton (live 
required) . , ta.flS each, 
pOftpvid 

LEVEL D — .'.'!-..".- you reach Ibe peinl in leuning thai re- 
quire* more mr itki r,'. wt- 1 ilf. iwo choicrn: cilher adct 4k 
of a memory directly on ihf inul hrrbwid . gt- add Jok ig 
&*ii of memory by meana d| .1 ample S10Q cartl. our ramaui 
■fAWS," 

Level C Jul: (CHECK OKE'I .tMkonboflrd «ft» 
pJui iz Par; O Ifli. S100 "JAWS", llao.95 p] u * J2 
P4I*:D SJkSlfJd "lAWS . Sl».K pJui $2 PaJ VO 48k 

sioo ■ |aws" J24»K pjui s: Par, □ Mk sioo 

'lAWSV SaMSpLuiKPftL" 

LEVELE — An imporum "building hlu,k.'' il activates 

ihe ik ROM/EPROM space on Ihe mcrfberbrufil . Now jui1 

plug in our Bk MicrowlTl BASIC ot ynur <nwn cuilom 

programs 

D Levri E kifl . . . 14,98 pita HH Pal * 

MiEfPtop BASIC — It's Ihe iBAguigi- ih.n ullow! you 1o 

INK English loyour compuier' H u n^il^bli! ihree ways: 

□ SkcaaartleverijonofMicrofaftBA-'nlC [ruquireilevrl 
II an4 '\2\ or RAM raiirtiniun wp ■(URpi-vl a ICk SlOO 

:,'..'.VK ■ - v.- .,!../.,:- 1 1H.4S PuhLuhhI 
G Ik ROM version of Mii:ra*orl BASIC Lrequirei Level B 
« Level E and ik RAM: ju*1 plug in lo yuur Level F sockels 
%V^»irngeUlei1h*rlhe4k1*vfl & RAM en pansloi ur a Mk 
sioo "|aws ■] *».« plus sz Par 

□ Otik verxmn at Microsoft BASIC (requLrei Ljrtel B. 
ilk. or HAM. floppy disk controller. PI" floppy diiY drive) 

1323 poll paid 

TEXT EDITOR.'* 5SEMHLER— i'i,.- <>.\.i- :-■.-■ ivi.-.-r 
hi a wDware tool i a program r designed lo simplify ihn laak 
of writing programs A* your programs become longer 
and more coropJet, ihe am-molcr cjn save you many 
hours at programming limf This soriwarc includea an 
prJilor pTogram Ibal enlen ihr program* yuu wnir. ir»krs 
chanftts. and save* ihe programs on ussellH. The ajjem- 
hjer :-■::.. rii.- ihr .:■■:: 1 lask of iramlaliim symbolic 
code inlo Ihe cumpulef . rradalile oJiirct ondr THr editor^ 
assembler program is ivailable either in i-jswtir or • 
ROM vf nion 

Q Ednor^isroibiFr (Canelle vrr^mn: requires Level 
B" and Bk \ mm. | of RAM — wemnx«r ]<U( "|AVre" — 
»e jbov*| lSl.Kpl.iiS2 I'Al * 

□ Edilor^Aiiembler |ROM version HupphedunanftlQQ 
vini: rrquimLevrl Band 4k RAM [mm I — wesunesl 
eilher Level D or l&k "|AWS"| Mfl.B M i U4 c P4l' 
■" IXOPPY DISK — A rrm*rVahlr budding, block" 
Add out B" Floppy dtik wtVn yim ;: >-. --1 1 faster opcrailon. 
more conventenl program borage. perhr»[K a bus inrss ap 
pkLcaiton.sndaccmlo ihe LllerahyihniisHinds of programs 
and prognm uni-ju^,", «va .: .1 M" lock) V<nj si mpty plug 
Ihem inlo your E\ptqw/i'15 d isk tWfm — H accepts a|[ 
IOM-rorma1led CP/M^rograms 

□ a ' Floppy BiiV Onvr W*M p]u» Sl2 P4I ' 
D Floppy Cirsl roller Card SlM.M pita S3 Pal ' 

D Dish Drive Cabinel a Power Supplv *■*« plu* 

S3 PS I.* 

D Drive Cabtm (utl up fur |wq dtiY*i\ . 133.00 plus 

t\ X Pal " 

D CP/M 2,1 Disk OperaUng Syslrm; includes Texl 

£dt|grf r Assembler. dynairuc drnuggcr, .ind other fealures 

ihai jpvp your Enplorrr^B accrss In Ihouiands or cunning 

CP/M-haaed pim*;rjpis USD lO pOdtpalLd 

NEED A PQWES SUPPLY? 0*tSfkf our A"' ■ :■ can 

supply all the power you nenl Tor a fully expanded Kt, 

plorerrftS i nole disltdnvr^h^M-lheirown power supplyj 

PTin the AP-1 (ils nwlly inlri i|w alirachvr F,xpJon;r *1rr1 

1 i i- rn' : | ten helnwl 
D API Power Supply kil (o-V ft s impf 1 m deluxe Heel 
r^binel Ht,tft pluiU Pal * 
NEED A TERMINAL? Wr 
gftfer you gJioicea. Ihe Iraal *??:. 
pensive one Ls our Hex 
Keypad/Display kit Iht1 dis- -«aiMH%V 
plays Ihe informaUon gn a 
calculator type screen The 
other choice is eur ASCII 
Keyboard /Com puler Terminal 
JtH lhal ran be used wilh rtlher 



O tkfftuKf fii. (Save S26 00f — You gri Level A [Tut- 
mmal Version] with Monilor SouiCr U^UfiK (^" valuel 
API. 5-amp. powrrsupvly. Inlel fBB5 Users Manual 
(Rea ii»9S]SPEC1AL5l«.*5plusHPar 

□ IzprrinCaKE Tmk. |5avc 5514(11 — You gd Level A 
(Hex KeypadrDisplny Versignl wilh \ir.x Keypad/ 
Display. Inlel 8065 User Mlhuai Level A Hex Monitor 
Soura: Lislmg. artd AP^l >amp power supply I Reg 
1279 951 SPECIAL 12 tt.tt plus SG I'M ' 

; I Sf«iiJ Hf eiwe+i IAJIC Pii- [Saw StD3 Ml — You R* 
Levels A (TerminaJ Version J. B, D [4k RAMI, E, ak 
Microtof 1 in RCJM. Imlcl. flCHS User Manual. Lewi A Moni - 
lor Source Uthng. and AP-1, &-amp powrr supply , 
(Reft HM-7D) SPECIAL JBMO plw»S7 f**! * 
D Add s Rom-Version T«i id«« /A™mblct [Hmuiecs 
tevcls Band D gr SlcXlMeowyl fr».fi plus SI PaJ* 

Siarier I ' ' Disk 5tkm - I Deludes ■■■•■- A. & Jloppy disV. 
conl roller, one CDC a"' .Int. .!rr-. two>drive cauk. sv... 
SlDO connectors, yusl add your own power supplies, 
cabinels and hardwarr U [Reg. SlCfliCOl SPECIAL 
Js>w.« pltH H3 Pal ' D aatSasrtai System, frltttfr .to 
plus ill Pal " D 4fik Starter Syalrm. StOS.SA plus Si:j 
PAl.'D u4kSlar1rrSyn1rm,St143.1&plua3nPar 

□ Add lo any or above F.npEorer sieei cabinet, AP' 1 five 
amp. power supply. Level C wilh two SlOTJ conneclors, 
dhk drive cahinel and power supply. Iwo sub-D connec- 
lors tor connecting your prmlrr ant! icTminnl [Rrg, 
S21i,0S I SPECIAL *1».«J pkf SI J Pfi L' 

:: CamiJetf MX &¥■[(« WlTfid a TeaSWl SISHOQ 

plus S2S I ! .«. i ' 

D Special 1 Complele Business Soflware Pak (Save 
ifwrj i»j— Includes CP/M 2 2 Microsoft BASEC. Oem-raJ 
Leds^r Atasunla. Receivable. AllCi-.i rttj Payable Payroll 
Psckajie (Reft SJ32al SPECIAL K0S.9S poslpaid 
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CwUnenlal Cttatl Card Buyers Outside CnnneeHcul 

TO ORDER 

Call Toll Free: 

800-243-7428 

To Order From Connecticut, 

or For Technical Assistance, 

Call [203) 354-9375 



CP7M li a Ftf trademark or Dints! fosciTch 



"^|f tCUpunti mail nntirfi ejtJj"^|f 

SEND ME THE ITEMS CHECKED ABOVE 

To H I Enclosed iCon.ri Pes«lenlsaddajlf^i»)(J £ 

Paid by 

D Personal Cheek Q Cashier't Checkj'Mgnry Order 
D VISA D MASTER CARD [Sank No 




ETRONICS Research& Development Ltd 
SW333. Litchfield .Road, New ^Milford.CT 06776 



C- 

> 

cz 
> 

-< 

<o 

CO 

93 



NEW PRODUCTS 



For more details use the free 
information card inside the back cover 



VIDEOCASSETTE RECORDER.mode/ NV- 
8950. completely eliminates noise and blur- 
ring in slow and stop-action, and provides 
clear, bar-free pictures in high-speed play- 
back modes as well. Its high-speed playback 
operates both forward and reverse directions 
when the tape was recorded in normal (SP) or 
extended slow (SLP) modes. The model NV- 
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8950 features program access, front loading, 
two-track audio with Dolby, direct portable 
color-camera connection capability, and it is 
operated by a 13-function wireless remote 
control. 

Four video heads are used to eliminate the 
noise and blurring that occur when a tape is 
played back at a different speed from its re- 
corded speed. The two new heads in the 
model NV-8950 are designed specifically for 
fast, slow, and still-field playback to assure 
perfect tracking at any speed. 

The model NV-8950 is priced at 
$1995.00.— Panasonic, One Panasonic 
Way, Secaucus, NJ 07094. 

FIELD-STRENGTH METER, model FSM-8, 
is a solid-state UHF/VHF meter for pro- 
fessional installers and technicians. It op- 
erates on any of three different battery com- 
binations. The battery pack is located in the 
cover, and batteries can be changed without 
removing the meter. 
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The model FSM-8 reads directly in dBmV 
and has a digital delay circuit to shut the 
meter off automatically at a preset level. The 
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General Communication 

Industry 

Marine VHF 

Scanners 

Amateur Bands 

CB Standard 

CB Special 

Microprocessor 

Call or Write 

JAN CRYSTALS 

P.O. Box 06017 

Ft. Myers, Fl. 33906-6017 

All Phone* (613) 936-2397 



ACTIVE ^ 
RECEIVING 
ANTENNA 

Gives excellent reception, 
50 KHz to 30 MHz. 

New MFJ-1024 Active Receiving 
Antenna mounts outdoors away from 
electrical noise for maximum signal. 
Gives excellent reception of 50 KHz 
to 30 MHz signals. Equivalent to wire 
hundreds of feet long. Use any SWL, 
MW, BOB, VLF or Ham receiver. 

High dynamic range RF amplifier. 54 
In, whip. 50 foot coax. 20 dB attenuator 
prevents receiver overload. Switch be- 
tween two receivers. Select auxiliary or 
.active antenna. Gain control. "ON" 
■LED. Remote unit, 3x2x4 In. Control, 
,6x2x5 in. 12 VOC or 110 VAC with 
optional adapter. 
MFJ-1312, $9.95. 

95 
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Order from MFJ and try It. If not delighted, 
return within 30 days for refund (less shipping). 

One year unconditional guarantee. 

Order today. Call TOLL FREE 600-647-1800. 
Charge VISA, MC. Or mail check, money order. 

Write for free catalog. Over 100 products. 



CALL TOLL FREE 800-647-1800 



Call 601-323-5869 in Miss., outside continental 
USA, tech/order/repair info. TELEX 53-4590. 

ME I ENTERPRISES, 
IWll %M INCORPORATED 

VBox 494, Mississippi Stats, MS 39762 A 
CIRCLE 34 ON FREE INFORMATION CARD 



meter is lightweight (7 pounds) and is housed 
in an impact-resistant case with a heavy-duty 
shoulder strap and hanging ioop, Tbemodel 
FSM-8 (stock number 4138) is priced at 
$862.50. — Blonde r-To n g u e La borato rles , 
Inc., One Jake Brown Road. Old Bridge, NJ 
08857. 

DIP SQUEEZERS, model DS299, is a ver- 
satile hand tool suited not only for DIP !C 
removal and insertion, but for discrete parts 
handling, lead straightening, wire-bundle 
holding, and many other applications where 



halogens and corrosive chlorides that can 
leave harmful desposits on the work. The 
rosin is ultrasonically applied to impregnate 
the wick with a perfectly uniform and smooth 
flux, for more rapid and efficient wicking ac- 
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items must be held in place temporarily for 
soldering or other work. Its unique handle can 
slide up or down along the gripper shafts to 
change the gripper opening, allowing for the 
firmest grip. The handle also swings out to 
accommodate the operator's needs. 

The model DS299 is priced at $14.95.— 
Edsyn, 1 5958 Arminta Street, Van Nuys, CA 
91406. 

DESOLDERING BRAID, the Chem-Wik, is 
safe and effective because it is manufactured 
with pure copper braid, which permits the 
user to see the absorption of solder as it 
travels up the wick. Another characteristic of 
tUeChem-Wik is its pure rosin, water- white 
flux. That coating is completely free from 




LINE FILTERS, mode! C-517-L! and model 
C-518-L2, are heavy-duty powerline filters 
with Varistor high -voltage/high -energy tran- 
sient protection. 

The model C-517-L1 (110-120 volts AC) 
and the model C-518-L2 (220-240 volts AC) 
both handle up to 1 5 amps, and each has a 
5-section L-C network filter that provide 50- 
dB of attenuation or better from 500 kHz to 
300 MHz, Those filters are ideal for protecting 
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Hon, That results in minimal flux residue and 
instant solder absorption with less heating of 
sensitive components. 

The Chem-Wik is available in 5 gauges: 
.025-inches, ,05-inches, ,075-inches, .10- 
inches, and .1 5-inches for all desoldering op- 
erations. It is priced at $1 .27~$1 .68 for 5-foot 
spools. — Chemtronics, Inc., 681 Old Willets 
Path, Hauppauge, NY 11788. 
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minicomputers and other noise- sensitive in- 
strumentation from virtually all interference 
produced by copying machines, appliances, 
transmitters, and other noise sources. 

The model C-517-L 1 and the model C-518- 
L2 both have the same price: $69.75.— Bell 
Industries, J.W. Miller Division, 10970 
Reyes Avenue, P.O. Box 5825, Compton, CA 
90224. 

POWER HEAD AND HOLDER, AUTO-VAC 
model DS317, is a low-static-potential, sim- 
ple, easy-to use, power desoldering system 
designed for use with all electronic circuit 



CABLE TV 

CONVERTERS 

DESCRAMBLERS 



BUY DIRECT & SAVE 



36 CHANNEL 
REMOTE CONTROL 
CABLE CONVERTER 




S88.00 



AMATEUR MICROWAVE 
ANTENNA 

• 26 DS Gain 

• Advanced Down Converter 

• Complete- Ready to Install 



$119.00 





LINOSEY JET I WIRELESS 

THE ULTIMATE CABLE T.V. CONVERTER 

58 CHANNEL INFRARED 
REMOTE CONTROL 

COMPLETLY 
PROGRAMMABLE 

$169.00 

Send $1 for Complete Catalog 
VISA • MASTERCARD • COD 



DIRECT VIDEO SALES 

P.O. BOX 1329 
JEFFERSONVILLE, INDIANA 47130 

CALL TOLL FREE 
1-800-626-5533 
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YOUR EXCITING 
NEW HOBBY! 

*> Enjoy fantastic savings by assem- 
bling your own organ or piano. 

H» It's easy. No technical 
knowledge required. 

B Just follow our clear, 
pictured instructions. 

* Choose from many models 
from portables to consoles. 

t> Ask about our interest-free 
installment plan. 

ORGAN & PIANO KITS 

■ >rr Information Pack M40 

-, Call Toll Fret 

V B0O233 3S65 

In PA 7)7 299 4327 



WEF 



3ept 



Lancaster, PA 17601 

□ Free Info. Pack: □ Organ D Piano 
D Catalog & Demo Record picrase 56; 

Name . 

Address ■ ■ ■ 

Cily State. 

Phone I. i 



-Zip- 



Rep inquiries invited 



Be an FCC 
LICENSED 

ELECTRONIC TECHNICIAN! 



I Leant at home in spare time, 
I No previous experience needed! | 



No coi-ily School, No commuting to class. The Original 
Home-Study course thai prepare* you Tor the FCC Radio- 
telephone license exam in your spare time! Passing ihe esiam ts 
your "licket" 10 thousands of exching opportunities in 
Communications. Broadcasting, Mobile two-way \>s[eniv 
Microwave stations. Radar retaliations. Aerospace and more* 

NO NEED TO QUIT YOUR JOB OR GO TO SCHOOL 
You learn how to pass [he FCC License exam a! home at your 
own pace with thh ea*y-(o-understand, pioven course. Within 
a few short weeks you could be on your way to being one of 
ihe highest paid workers in the electronics field. It's that easy! 
U.S. Federal law requires you to have an FCC License if you 
warn ro operate and maintain virtually trny toimttttitictiiians 
syaem — you don't need a College degree to Qualify* but you 
DO need an FCC License. With this Home-Study course, 
you'll be ready to pass the FCC Government licensing exam in 
a remarkably short lime. Send for FREE facts now. No 
obligation. No salesmen will cat]. Mfi,[l COUPON TODAY! 

"" camMD wbVucf lofis" " 

FCC LICENSE TRAINING. Deet.E ■ 

P.O. Box 2223. San Francisco, CA 94126 I 

Rudi FREE raci% on how I can prepare for my FCC ' 
License ai home in my spare rime. 

NAME . _ ' 



ADDRESS 
CITY 



STATE_ 
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At last! A precision tool 
human engineered to interface 
with the human hand. 

Our top of the line hand tools are hand crafted 
to adapt to the natural angle of the human hand, 
therefore assuring minimum fatigue and maximum_ 
efficiency. Other features include: |_ 

• Box joints, for absolute alignment and 
support of the jaws. | 

• Adjustable coil springs. ' . 

• Cushioned handgrips, i— I- 

The tools are drop forged from the finest grain 
alloy steel. The gripping edges are carefully aligned 
to insure accuracy where they meet. Tool cutting edges 
are tempered to assure hardness; each tool is __ 
individually hand polished and carefully inspected. 
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ADVANCED 

TOOL 

TECHNOLOGY 



Call or write for your near«E efjsrorjutor 

18217 Psrthania street, norinridge. c* 91325 

TMSX 1B1011 Phone (213) 993-1202 
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The world of 

electronics 

gee-wizardry 




32-pages of test instruments — from the 
latest digital multimeters to the famous 
EICO scopes. Security systems. Auto- 
motive and hobbyist products. Kits and 
assembled. EICO quality. EfCO value. 
For FREE catalog, check reader service 
card or send 50e for first class mail. 



^ Ul'i'lm ] I 



OS New South Road 
Hicksviile, N.Y. 11801 



Put Professional Knowledge and a 

COLLEGE DEGREE 

in your Electronics Career through 

HOME 
STUDY 




Earn Your 

DEGREE 

No commuting to class. Study at your 
own pace, while continuing your present 
job. Learn from easy-to-understand les- 
sons, with help from your home-study 
instructors whenever you need it. 

In the Grantham electronics program, 
you first earn your A.S.E.T. degree, and 
then your B.S.E.T. These degrees arc ac- 
credited by the Accrediting Commission 
of the National Home Study Council. 

Our free bulletin gives full details of 
the home-study program, the degrees 
awarded, and the requirements for each 
degree. Write for Bulletin R-H3. 
Grantham College of Engineering 
2500 So. LaCienega Blvd. 

Los Angeles, California 90034 



components, but specifically MOS-LSI semi- 
conductor devices sensitive to static electric- 
ity. The AUTO- VAC system requires only an 
automatic vacuum -con trolled source to be- 
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come operational; it comes with a combina- 
tion tip cleaner and tool holder. 

The model DS317 is priced at S60.55.— 
Edsyn, Inc., 1598 Arminta St.. Van Nuys, CA 
91406. 



POWER SUPPLY, model 515, is dual- 
tracking and designed for modern solid-state 
applications where both linear op-amp and 
digital IC circuits are encountered. The output 
voltage is variable from ^5- volts to = 15- 
volts DC, and each output is rated at 1 -amp 
continuous to comply with power require- 
ments of complex digital and analog devices. 
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All outputs feature automatic current limit- 
ing and short-circuit protection, as well as 
re verse- voltage protection. The model 51 5 is 
manufactured with controlled tracking to 
within 20 mV and has a load regulation better 
than 3% from no-load to full-load on all out- 
puts. Engineers, students, experimenters, 
and hobbyists will appreciate the large meter 
tor easy voltage calibrations. 

The model 515 is priced at $1 60.00— HF 
Signalling, Inc., PO Box 17510. Kansas 
City, MO 64130. 

THERMOSTAT CONTROLLER, the Tele- 
stat. is used to conserve energy while provid- 
ing extra comfort for the user. The Telestat 
allows the user to close the heating/cooiing 
vents in those areas which are not being 
used, and automatically control the tempera- 
lure in occupied areas. In most cases, those 
areas are remote from the central forced-air 
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thermostat. A simple regulator control is built 
into the remote unit to provide the user with 
the convenience of raising or lowering the 
room temperature remotely from the central 
thermostat. The battery-operated, portable 
Telestat continuously monitors and controls 
the temperature of the area where it is placed. 

The fetes far is a two-part remote thermo- 
stat controller. The portable remote unit 
monitors the room temperature and transmits 
a digitally encoded radio signal to the receiv- 
er, which controls the central forced-air 
furnace/air conditioner. The transmitter is 
powered by a standard 9-volt battery, and the 
receivers obtains its power from the original 
wall-mounted thermostat. 

The Telestat is priced at $150.00.— 
Communications Research Corporation, 
1720 130th Avenue NE, Bellevue, WA 
98005. 

FUNCTION GENERATORS, model 190, 
model 191, and model represent the follow- 
ing features: 

The model 190 function generator's out- 
signal frequency is from 0.002 Hz to 20 MHz 
with amplitudes up to 30 volts peak-to-peak 
(15 volts P-P into 50 ohms). Waveform selec- 
tion of sine, triangle, and square are available 
with DC offset control up to ±10 volts ( ± 5 
volts into 59 ohms). Variable symmetry pro- 
vides sawtooth ramps and variable duty- 
cycle pulses with symmetry ratios of up to 
19:1. Mode selection provides continuous, 
triggered, or gated operation. Those charac- 
teristics are also applicable to both themodel 
191 and model 192. 

The model 191 pulse/function generator 
uses its versatile pulse capability as an in- 
ternal burst generator to trigger the main 
function generator. When in the pulse mode, 
the/node/ 191 provides pulse delay and width 
control from 50 ns to 500 sec and 20 ns to 1 00 
ms respectively. Pulse rise and fall times are 
less than 15 ns at full amplitude. In the burst 
mode, the pulse delay and width circuits be- 
come an internal burst generator which gate 
the main generator on and off to create a 
continued on page WO 



POCKET SCANNER 

CLOSE OUT 




Thanks to a European Distribu- 
tor's overstock, you can get a 
great deal on a pocket scanner. 
It's a six channel, three hand 
unit that is actually the small- 
est scanner available on the 
market. You'll hear your 
choice of police, fire and 
emergency calls and get ex- 
tra features like channel 
lock-outs, manual control, 
two antennas plus an AC 
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Includes TWO FME 
froquoney crystal*. 
Additional crystals 
£4.05 «■., other 

accessaries available 



charger/adapter. Coverage in- 
cludes UHF bands, VHF high 
bands and mid-band. 

We've taken what is already a 
good value and made it a steal I 
From the original price — - the 
equivalent of $190 — we've low- 
ered the price a full $110.Plusyou 
get two frequency crystals of 
your choice at absolutely no 
charge. And, you'll have our 25 
day no-hassle refund privilege so 
you can try it out before making 
your decision. Don't Delay. Sup- 
plies are limited. Call Today. 
24 hrs. a day 7-days a week. 



Order product 1050. Visa/Master Charge or COD customers 
may call toll free. Or send check for $79.95 plus $2.00 
shipping and handling. 90 day warranty. 

MTN 

P.O. Box 215 



Yankton, S.D. 57078 
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800-528-6050. Ext. 1035 

In AZ 800-352-0458 Ext. 1035 



■ T.M. 

the lead synthesizer 
that has 
it ali 




IS NOW $100 OFF! 

You've always had a lot ot options. 

You could have the convenience and easy operation ot a nor- 
malized synthesizer if you were willing 10 give up 1i*ie ver- 
satility of modular equipment. 

Or ihe unlimited spectrum of tone colors and timbres of 
modules 11" you didn'i mind the cumbersome patch cords and 
time required to sel up or change a patch. 
You could have programmable presets if you could raise the 
bucks. >:.-■ low-cost equipmeni il you could siand the snap 
craekle-pop, 

You could even have such technically innovative features as 
compuler control of voice and sequence il you had Ihe 
technical savy to design it all and make n work 
Now you have another option YOU CAN HAVE IT ALL Wide 
range, precise, low-noise, presets, meaningful patch bay and 
an easy-to-use computer Interface 

All ai a price that's nothing but unbelievable, ihe easy-io- 
assembie Proteus I Kit, was$H^now $399 



ORDER TOLL-FREE WITH 
VISA OR MASTER CARD 

1-800-654-8657 



Similar savings on other FttA kits , 
ask for our free brochure. 

Wanl to know more 9 Proteus Is Using; Assembly manual 
which includes a demo tapewitl answer allot your questions 
The price. $10 00 is refundable upon purchase of the.kit 

D|rec t mail orders and inquiries to : DepMR 

BliA Electronics, Inc. 

1020 W. Wilshire .Oklahoma City, OK 73116 ( J05 )H3- 9616 
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Z-80 BASED 

MICROCOMPUTER 

A superb learning tool for students, 
instructors, hobbyists. 

Nothing else needed. Just plug in and start 
learning! Complete experimenters manual, easy 
instructions. 18 experiments. Fully expandable 
for Z80-CTC, Z80-PIO, EPROM, Breadboarding 
and prototyping. Invest with confidence. Now 
only $129.95, two for only $239 95. 
2KB BASIC interpreter now available, only $19.00. 
Full money back guarantee! 

Mcf-FREE GIFT 

Dcheck Ihis box for FREE 
Z-80 Microprocessor 
Programming and 
Interfacing textbook when 
you order within 7 days. 
S12,95 value. 




ifS 0*J 



UStBN.E. 40ttl 
Rodmond, WA 88052 



For fmmHliltl IHIn Cllf TOLL FREE: 

-800-426-1044 



NAME 








ADDRESS 


CITY 




ST 


ZIP 


□ VISA 


O MSTCRD 


EXP 




ACCT NO. 
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ENGINEERS 

PANAVISE! 




t • 



Being professionals, they demand the very best 



CONVENIENT 



PORTABLE 



VERSATILE 



ACCURATE 



Model 381 Vacuum Base 
Panavise 

PANAVISE, America's largest 
manufacturer of work positioners ' 
has a full line of interchangeable 
bases and heads to fit all your 
laboratory and production line needs. 



irs^^ 





Our catalog explains it all. 
Send for one today. Suggested Retail Price $37.95 

For more information, contact your dealer or PANAVISE 

PANAVISE PRODUCTS, INC. 2850 E. 29th St., Long Beach, Ca. 90806 (213) 595-7621 
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MULTIMETERS 



NOT JUST A FLUKE! 



Compare new Phllmetric Multimeters 
for performance, accuracy and price. 
Discover the quality that's no accident, 
yet costs far less. You get Pushbutton 
and Rotary dial Models; 0.5% accuracy; 
3 1 /2 digit readout; AC/DC; 26 Ranges; 2 
year warranty. 

And there's more! A free $5.00 fac- 
tory-direct cash bonus when you buy 
our Model 150 Pushbutton — to prove 
that Philmetric measures up as the 
"best buy". . ."Quality-Assured for 
Performance and Price. 

Send for Free Catalog & Details. 

"tVe Measure Up..." 
1C Phllmetric, 

(a Div. of Philmore Mfg. Co.) 
40 Inlp Drive. Inwood, NY 1 1696 Tel: 516-239-6161 




DON'T 
BLAME 
THE 
SOFTWARE! 



IS0-3 
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Power Line Spikes and Hash often cause 
memory loss or erratic operation. Often 
floppies, printer & processor interact! 

OUR patented ISOLATORS eliminate 
equipment interaction AND curb damag- 
ing Power Line Spikes, Surges and Hash. 

Filtered 3-prong sockets and integral 
Spike Suppression. 125 VAC, 15 Amp, 
1875 W Total - 1 KW per socket. 

ISO-1 ISOLATOR. 3 Filtered Sockets; 
1000 Amp 8/20 usee Spike Sup- 
pressor $69.95 

ISO-4 ISOLATOR. 6 Filtered Sockets; 
1000 Amp 8/20 usee Spike Sup- 
pressor $116.95 

ISO-3 SUPER-ISOLATOR. 3 DUAL fil- 
tered Sockets; 2000 Amp 8/20 usee 
Spike Suppressor $104.95 

ISO-7 SUPER-ISOLATOR. 5 DUAL fil- 
tered Sockets; 2000 Amp 8/20 usee 
Spike Suppressor $169.95 

Master-Charge, Visa, American Express 

TOLL FREE ORDER DESK 1-800-2254876 

(except AK, Ml. MA. PR & Canada) 



Electronic Specialists, Inc. 

171 South Main Street. Natick. MA 01760 
Technical & Non 800: i-617.6S5.1532 
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STATE OF SOLID STATE 



continued from page 91 



(save input) and sets the "save mem- 
ory" flip-flop, preventing the sequential 
memory from resetting as the ignition is 
turned off. A logic "1" appears at the 
save indicator output pin (pin 10) and 
turns on the green LED. If the ignition is 
turned off while the green LED is on, all 
output states are preserved in the IC's 
memory and it won't be necessary to go 
through the input keying -sequence the 
next time the car is started. In effect, the 
"save" feature disables the security sys- 
tem so the car can be operated by valet 
parking and garage attendents. The secur- 
ity system can be switched out of the save 
mode by pressing the lock key and then 
turning off the ignition for a time period 
longer than the convenience delay. That 
resets the save-memory flip-flop and 
arms the security system. 

The LS7220 digital lock IC can be 
ordered directly from the manufacturer. 
The devices cost $2.70 each in lots of 1 to 
24. Include S5.00 for handling and ship- 
ping. New York State residents must in- 
clude sales tax. 

High-speed analog switch 

The Harris HI-201HS is a monolithic 
CMOS analog switch featuring very fast 
switching speeds and low on -resistance. 
It consists of four independently select- 
able SPST switches in a 16-pin DIP pack- 
age. The device offers improved per- 
formance over earlier CMOS analog 
switches. Switching speed is 50 
nanoseconds maximum and maximum 
on-resistance is 50 ohms. The wide 
analog-signal range of ± 15 volts makes 
the device ideal for sample-and-hold cir- 
cuits, digital filters, op-amp gain- 
switching networks, and just about any 
other application where improved switch- 
ing performance is required. — Harris 
Corp., P.O. Box 883, Melbourne, FL 
32901. 

40-ampere plastic SCR 

A new line of TO-220 plastic-packaged 
SCR's (Silicon-Controlled /fectifiers) 
with forward-current rates of 40 
amperes — 15 amps higher than pre- 
viously available plastic devices — has 
been introduced by Motorola. The new 
devices have a surge-current rating of 400 
amperes. That makes these SCR's parti- 
cularly suitable for industrial applica- 
tions. 

The new MCR264 series includes four 
devices with voltage ratings between 200 
volts and 800 volts as follows: MCR264- 
4 (200 PIV), MCR264-6 (400 PIV), 
MCR264-8 (600 PIV), and MCR264-10 
(800 PIV). The devices are priced at 
S3. 90, 54.85, $5.20, and $6.20, respec- 
tively in lots of 1-99. —Motorola 
Semiconductor Products, P.O. Box 
20912, Phoenix AZ 85036. R-E 



It 's like having X-ray ears 



Tiny, powerful electronic "ears" 

let you hear whispers through walls, 

conversations 2 miles away. 




The Dyna-Mike 
Transmitter 

It's smaller tnan a quarter. But DYNA-MIKE 
will transmit every sound in a room to an FM 
radio tuned to the proper unused frequency, 
from 1 /3 mile to 2 miles away. 

If you're at a 
neighbor's home 
a block from 
your own. 
you can 

hear your baby's 
cry, or you can 
tell the instant your 
spouse comes home. If two 
of you are driving tandem in two cars, one or 
both of you can communicate with trie other 
even if other cars drive between you. 

DYNA-MIKE has as many uses as your im- 
agination can think of. For a business con- 
ference, let the tiny microphone sit unob- 
trusively on the table or concealed on a shelf, 
and you'll be able to record every word. For 
businesses/you can put an FM receiver in a 
warehouse or remote office and "broadcast" 
instructions or orders to be filled. 

Public speakers never had a better friend 
than the DYNA-MIKE. No wires or setup — just 
turn on one or more radios and your speech will 
come through with perfect fidelity. Put one on 
the front porch. If you hear a suspicious sound, 
turn on the radio and you'll hear the doorbell or 
the ring of the telephone. 

Choose Yaur Model 

New Horizons is introducing three models of 
the DYNA-MIKE supersensitive broadcast 
microphone. Model IC-18 is the world's 
smallest micorphone — it's a miracle of elec- 
tronic miniature power, with a high-fidelity 
range of 1800 feet. Introductory price is 
$129.95 (two tor only $119,95 each). 

Model X-18 is the longest-range microphone, 
with an unbelievable two- mile range. Introduc- 
tory price is $149.95 (two for only $139 95 
each). 

Model X-3 is the most sensitive microphone. 
It broadcasts perfect-quality sound even from 
low-levels or whispers, up to 1.500 feet In- 
troductory price is $99.95 (two for only $89.95 
each). 

Each microphone is fully wired, complete 
with standard HC-1.35v. battery, good for 100 
hours of continuous use and easily and inex- 
pensively replaceable. 

Of course you're protected by the New 
Horizon guarantee: use any DYNA-MIKE 
transmitter microphone for 30 days, with the 
right to return it for a full refund if you're not 
delighted. 



PHONE OR USE THIS COUPON 



The Super-Ear 

You'll hear it all. 

Effortlessly, you can hear not just a baby's 
cries, but quiet breathing, through a concrete 
wall a foot thick. Put the SUPER-EAR earphone 
in your ear and place the speaker on the wall. 
That's all there is to it. 

SUPER-EAR hears everything, and even more 
astounding, hears it clearly. It's as though the 
wall weren't there. It you're coming home late 
at night and think intruders are In your 
residence, let SUPER-EAR find out for you. 
Want to know it the meeting is over in the room 
with the closed door'' SUPER-EAR will tell you 
in a second. 

SUPER-EAR is undetectable trom the other 
side of the wall. The quality of sound has amaz- 
ing fidelity— good enough to record, and 
SUPEfl-EAR has its own built-in recorder jack. 

Because SUPER-EAR is the ultimate listen- 
ing device, you can 
use it to pinpoint hiddenj 
squeaks in your car 
or the source of 
mysterious 
engine 
noises. 
Construction 
experts use 
it to check 
for flaws 
or cracks 
in buildings. 
It Works Anywhere! 

Ever put your ear to a railroad track to try to 
hear the train? Try it with SUPER-EAR. You'll 
hear that train many miles away. Use it as a 
powerful stethoscope on yourself, a friend, or a 
pet. You can even hear a bird's breathing 

The only source for SUPER-EAR is New 
Horizons. Choose from two models — Model 
SB-5, with ultrasensitive microphone. $139.95 
(two for only $129.95 each); or Model SB-1, 
with suction -type microphone. $99.95 (two for 
only $89.95 each). 

Use your SUPER-EAR for 30 days. It for any 
reason you're not delighted, the absolute New 
Horizons guarantee means you can return it for 
a prompt refund. 





The Phone Answerer 
Recorder 

The PHONE ANSWERER/RECORDER con- 
nects in seconds between any tape recorder 
and your telephone. When you're away it 
automatically delivers a message up to 20 
seconds to anyone who calls: when you'll 
return, when to call back, where you are. 
When you're there, the ANSWERER/- 
RECORDER starts 
any cassette recorder 
automatically 
when you pick 
up the phone 
and shuts 
off when you 
hang up. 

It records both sides of the conversation with 
astonishing clarity, giving you a permanent 
record of every call, preventing unauthorized 
use of your phone, and eliminating misun- 
derstandings over what was said. It's specially 
wired to extend recording time on your tape 
recorder. Needs no batteries - it's always 
"alive". 

The PHONE ANSWERER/RECORDER is a 
masterpiece of miniaturization, it's yours for 
$49.95 (two for only $44,95 each). PHONE 
RECORDER unit alone, records but doesn't 
answer, $29.95 (two for $24.95) each). Every 
instrument has the unbeatable New Horizons 
guarantee. 

For immediate service on credit card orders, 
call toll-free 24 hours a day. seven days a 

1-800-227-1617 
Ask for operator NO- 110 

in California: 800-772-3545 

We Absolutely Guarantee! Use any electronic 
instrument acquired from us for up to 30 days. 

If you decide for any reason that you don't want 
to keep It, return it for a 100% refund. 

NGW HORIZONS 

245 Fifth Avenue 
New York, N.Y. 10016 



NEW HORIZONS, 245 Fifth Ave., Dept. RE-1, New York, N.Y. 10016 

Please ship at once, with 30-day money-back guarantee: 
□ Super-Ear Model SB-5, $139.95 



D 2 for $129.95 each 

□ Super-Ear Model SB-1, $99.95 

□ 2 for $89.95 each 

□ Dyna-Mike Model IC 18. $129.95 

□ 2 for $119.95 each 

□ Dyna-Mike Model X-18. $149.95 

□ 2 for $139.95 each 

□ Dyna-Mike Model X-3. $99.95 
D 2 for $89.95 each 

□ Phone Answerer/ Recorder, $49.95 
D Phone Recorder, $29.95 

□ 2 for $24.95 each 



Indicate payment method: 
Check enclosed 



Bill to 



.VISA 



Master Card 



No. . 

Expires _ 

Name 

Address . 
City 



. Signature . 



. State . 



-Zip. 



Please add $1.75 per total order tor shipping. 
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NEW PRODUCTS 
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burst of sine, triangle, or square waveforms. 
The burst rate is variable from 1 Hz to 5 MHz, 
and provides a burst- width range of 20 ns to 
1 00 ms. 



wSHSl MESH 
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The model 193 sweep/modulation gener- 
ator has an independent auxiliary generator 
in addition to the main generator that gives 
you a great variety of waveforms from one 
instrument. The auxiliary generator can be 
used as an independent signal source of 
sine, triangle, and square waveforms with 
symmetry control, or as an internal source to 
sweep, frequency-modulate, or amplitude- 
modulate the main generator. The combina- 
tion of the two generators in one package 
makes a versatile signal source to address a 
wide range of applications. 

The model 190 is priced at $895.00; the 
model 191 and model 193 are priced at 
$1195.00 each.— Wavetek, 9045 Balboa 
Ave., San Diego, CA 92123. 



NUT-DRIVER SET. No. 89904. has been de- 
signed to fill the demand for a set of nut 
drivers with 6-inch long shafts 1o accommo- 
date the many applications where added 
length is needed. This 7-piece, pouched set 
contains the most popular hex sizes: Yis, Vi, 
Vie, "/as. %, Vie, and Vi inches. The nut driv- 
ers are packed in a vinyl hang-up pouch for 
convenient storing and handling. 

The drivers have a patented shaft con- 
struction that enables them to withstand high 
torque, even at high temperatures, and their 
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all-hollow shafts will accommodate the long- 
est stud. They are color-coded to hex size for 
easy identification. 

The No. 89904 Nut-Driver set is priced at 
$30.00.— Vaco Products Company, 1510 
Skokie Blvd., Northbrook, IL 60062. 

LIGHT SWITCH, the Lites-Off, is designed 
for saving energy and has on, off, and timer 
positions. In the timer position, lights will turn 
off automatically after 1 5 minutes, 1 hour, or 4 
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hours depending upon the model. That can 
be valuable for replacing standard wall 
switches wherever lights are frequently left 
on after they're needed — such as base- 
ments, garages, utility areas, closets, bed- 
rooms, and bathrooms. The Lites-Off is sin- 
gle pole, 1 20 volts AC, for incandescent light- 
ing only, 500 watts maximum; it is Ill-listed. 
TheLtfes-Off is priced at $1 4.95.— ECTEC 
Inc., 1 91 38 Old Vineyard Road, Los Gatos, 
CA 95030. R-E 
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I MAKE 

* PROFESSIONAL LOOKING . REVOLUTIONARY 

* P.C. BOARDS FAST 1 | .„ ° ^ ™ 
X AND EASY ^* -FANTASTIC 

* 




SENSATIONAL 



SMMP-IT 




Reduces Printed Circuit Board Am Work From 2 Hours lo 10 Mm. 



Simple as A. B.C. 

A-SlunpCwnfKMMfita'Ofip.C. Bawd, B. UitPwito tnlMeonmel Umi. C.Eleh a«t<d. 



ADDITIONAL STAMPS: 



SE-2 KIT CONTAINS 


■■■■■111 


CONNECTOR FIHC*H 


in in it 
ilium 


11 FIN DUti. IN UK IE 
LOGIC ET 

1C MN RGuhD IC KKKfT 

1 Hh. mound IC HOCHT 


V 


TW4 TfUntirroq SCOUT 


••■ 


TO-i» TUtuSulTO* 1QHET 


• 

• 


1 t.fi.Zl i SWu: KHUT MD 




MUST INK 


PLUS 


INK PAD 

MIimT PEN ONLY 



Only '3« each or ill four *9 ,s 



r- 1 DUEL INLINE 



# 3 ***** "ouwD 



# 2 FLAT PACK 



M 4 10-MN ROUND 



■$1295 



PLUS 1 LB POSTAGE 



. RESIST INK . 95c 
per botttt 

• RESIST PEN ii. 95c 

• INK PUD ii. 11.15 

• Etching Con- 

tiinin 10 lor 95c 



ELECTROniC 

Rmnsouj i 



Are you tired al the hours 
of small, detailed. «r*- 
*t raining »rt work that 
goes into making printed 
circuit boards? "STAMP 
IL ETCH IT" is inlro- 
ducing a NfW product 
called "STAMP IT. ETCH 
IT" 1 Kit. This Kit Will 
take Clio tedious ert work 
ind many tiresome hours 
out of printed circuit 
board preparation. In just 
a few short minutes you 
have a orclessionil look' 
ing etched printed circuit 
board ready for drilling 

The "STAMP IT. ETCH 
IT" Kir ts exactly as the 
• iiirve implies, Followine 
the step by step simple 
instructions, you can. have 
t printed circuit board 
and have suved hours of 
frustration. As easy as 
you use a rubber stamp 
to stamp messages on 
paper, you stamp your 
component connections on 
copper clad printed cir- 
cuit boirds - 

In your "STAMP IL 
ETCH IT" kit we supply 
ill component stamps 
shown in SE-2 Kit. In the 
SE-2 kit we also btve 
resist ink enough for 
months and months of 
experimenting, ink stamp 
pad, resist pen. and etch' 
iri£ containers, The most 
revolutionary item in your 
"STAMP IL ETCH IT" 
Ki; is - - -The Fool Proof 
System ol etc hi ng yo ur 
printed circuit boards. 

With our kits and our 
etch i nj co nta i run , you 
are able to etch a print- 
ed circuit board as fast 
as buhble etching ma- 
chinery tnd the results 
are as good or better. 
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AT LAST 

COMPLETE LIKE OF 

STAMP-IT ETCH-IT dip ic sockets 

A DRiAM COME TRUE 

No ftmvitmt PCB Experience Ncceiiary 



IC-40 
HUI»lt3a»S 



UflMtflCEBSl 



liBHMtieBOflflS 



IC-36 



BcieaeBtG 

iC ifl 



icbbbbbb 

km* rfiyr 



;;;eeiE!rEEii« 

IC-1B .'SM 
as D ;a it :::: 

tltfiBt sa:: 



"i 



; TO* COMPUTE 



II I II II 1 1 II It I III Hill | 



;$29 



,55 



$5,00 Minimum Order 
PLEASE ADD POSTAGE 
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We will accept telephone orders for Visa & Mastercard * 
No C.O.D. Orders * 

To Order Call 800-428-3500317-291-7262 J 

Please add Sufficient Postage * 

6254 La Pas Trail $ 

Indianapolis, Indiana 46268 * 

* 
* 



: RAINBOW INDUSTRIES MADE UP A SE-D-MW KIT FOR THE 
: PRINTED CIRCUIT BOARD MAKER WHO WANTS IVERY. 
: THINS ... And Juit Fa Vn 
- On* Comptttc Package Pictwcd Bc/fl*. 

•»»«•**•*•••«•••*»#»*» » » » « •*"««S"i«*» »* • ■ 
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* H-3 KIT 
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ONE COMPLETE 
SE-DB KIT „„ 



»>4S HIT 

'SI 


¥4 
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mm 



$ 54 



95 
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NEW BOOKS 



For more details use the free information card inside the back cover 



INTEGRATED CIRCUITS; Materials, De- 
vices, and Fabrication, by William C. Till 
and James T. Luxon, Prentice-Hall, Inc., 
Englewood Cliffs, NJ 07632. 462 pages, 
including index; 6Vi x 9'A inches; cloth; 
S32.50. 

This book is intended primarily for junior- 
and senior-level college students who have 
had one or more electronic-circuits courses 
and want to learn more about solid-state 
materials, solid-state devices, and 
integrated-circuit fabrication. 

It is rooted in the thought that electronic 
circuits should be taught without a fi rst course 
in solid-state materials and devices. The in- 
tent here is to emphasize the education of 
integrated-circuit users , rather than 
integrated-circuit makers. With that 
approach, devices are introduced de- 
scriptively, as needed, in electronic-circuit 
courses. Device characteristics and equa- 
tions are presented and device models are 
used to predict circuit operation. Device 
fabrication is also discussed, but briefly, as 
needed. 

After the opening, introductory charter, 
each chapter is followed by a bibliography for 
further study, and a list of problems. You will 
not find the answers to the problems in the 
back of the book; they are there to test the 
reader's comprehension of what he or she 
has just been presented with. 

The text develops material science con- 
cepts that are fundamental to silicon circuits, 
derives current-voltage characteristics for the 
basic silicon devices, and discusses the 
fabrication techniques that are basic to bipo- 
lar and MOS circuits. 
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49 EASY TO BUILD ELECTRONIC PRO- 
JECTS, by Robert M. Brown & Tom 
Kneitel, Tab Books, Inc., Blue Ridge Sum- 
mit, PA 17214; 5 x 8 inches; 112 pages, 
including index; softcover; S5.95. 

This is a cookbook of economical, easy-to- 
build gadgets that the reader can assemble 
using only two types of transistors. The read- 
er is urged to prepare by buying a few stan- 
dard assortments of resistors and capacitors, 
and salvaging others from old radio and 
television chassis. (If the reader doesn't have 
any of the latter, local repair shops may have 
discarded chassis, which can be purchased 
very cheaply. Each component, however, 
should be checked carefully after removal.) 

The projects include a wireless home 
broadcaster, hand-motion music maker, 
echo-chamber amplifier, automatic safety 
flasher, miniature FM radio, CB field-strength 
meter, supersonic eavesdropper, automatic 
auto-light reminder, electronic moisture/rain 
alarm, crazy kiddie toy, personal metronome, 
blinker, and squarewave audio generator. 

All projects in the book are complete with 



parts lists, descriptive texts, and schematic 
diagrams in which only standard schematic 
symbols are used and all capacitors and re- 
sistors are standard values. The projects 
have been designed to make maximum use 
of certain key parts, many of which are used 
over and over again. 
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SMALL BATTERIES, Volume 1: Secon- 
dary Celts, by T. R. Compton. A Halstead 
Press Book, John Wiley & Sons, Inc., One 
Wiley Drive, Somerset, NJ 08873; 226 pp 
including, glossary, a list of suppliers of 
secondary batteries, and index; 7% x 10 
inches; hardcover; $69.95. 

This book, dealing with rechargeable 
secondary batteries, is the first of two 
volumes intended to cover all aspects of 
small batteries. The types of batteries dealt 
with cover the ampere chain capacity range 
from appreciably less than 1 to about 30 
ampere-hours. Some batteries of capacity in 
excess of about 30 ampere-hours are dis- 
cussed, but only if the manufacturer's range 
for a particular battery covers from below to 
above 30 ampere-hours. 

This comparative reference source will 
help designers by making them aware of the 
types of battery available, and which man- 
ufacturers supply them. It will also assist in 
the selection of the most suitable battery for a 
particular applicaiton, achieving a comprom- 
ise between cost and performance. 

The companion volume, dealing with pri- 
mary small batteries, will be published soon. 
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MAGNETIC CODE SELECTION FOR 
TRANSFORMERS AND INDUCTORS: A 
User's Guide to Practice and Specifica- 
tion (Electrical Engineering and Elec- 
tronics Series, Volume 13), by Colonel 
William T. McLyman. Marcel Dekker, Inc., 
270 Madison Avenue, New York, NY 
10016. 736 pages including index; 8vi x 
11V4 inches; hardcover; $65.00. 

Manufacturers of magnetic cores use a 
variety of measurement systems to describe 
their products — a practice that complicates 
the task of comparing and selecting cores. 
This new reference book compiles the speci- 
fications of over 1 2,000 cores — all converted 
to cgs units; that information will help engine- 
ers to select quickly the configuration that 
bests suits their design requirements. 

Most of the data is in tabular forms for easy 
access, and this book illustrates that cores 
can have the same area product (A P ) or core 
geometry (Kg) coefficient, but different size 
configurations. Using the material presented, 
the user can tell at a glance whether a particu- 
lar design or core configuration will work, or 
what alterations need to be made. 
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ELECTRONIC TIMER PROJECTS, by F.G. 
Rayer, Bernard Babani (publishing LTD, 
England) available from Electronic Tech- 
nology Today, P.O. Box 83, Massapequa 
Park, NY 11762; 88 pages; 4% x 7 inches; 
softcover; $5.00. 

Electronic timing circuits are able to cover 
many different kinds of needs. They may 
switch on or off, either at a preset time or after 
an elapsed time. They may need to have a 
high degree of accuracy, with quartz control, 
or they may be quite simple designs, using 
only a few components. 

This book offers a large variety of build-it- 
yourself timers. The first section covers com- 
ponents and power sources; display hard- 
ware, resistors and capacitors, battery opera- 
tion of timers, and mains PSU (AC power 
supplies) for timers. 

Over 30 timer circuits make up the rest of 
the volume; they include an easy 5-minute 
timer; a single numeral timer; second, min- 
ute, and hour timers; a precision 1/I00th- 
second timer; a precision 0-9 minute timer; 
and a visual timer. Also included are such 
special timer projects as a car windshield- 
wiper delay unit, darkroom timer, metro- 
nome, and many others. 

HANDBOOK OF SEMICONDUCTOR AND 
BUBBLE MEMORIES, by Walter A. Triebel 
and Alfred E. Chu, Prentice-Hall, Inc., En- 
glewood Cliffs, NJ 07632. 401 pages, in- 
cluding bibliography, answers to selected 
odd-numbered problems, and index; 7Vs 
x 9Vs inches; cloth, 524,95. 

Today's electronic memory marketplace 
represents one of the most dynamic sectors 
of the digital electronics industry. The state of 
the art in memory design is changing every 
day. 

For example, new devices, such as the 
magnetic-bubble memory are being in- 
troduced, higher-capacity devices, such as 
the 128-kiiobyte read-only memory, and 64- 
kilobyte random-access memory, are be- 
coming available; and faster devices are be- 
ing manufactured, so that MOS memory- 
devices are now rivaling bipolar memories for 
high-speed operation. 

This book fills the gap between books writ- 
ten on basic digital electronics and those on 
microprocessors, it represents an extensive 
study of modern memory technology, includ- 
ing the most widely-used storage devices 
such as ROM's, RAM's, and shift-registers. 
There is also a thorough coverage of the 
newer devices. Those include PLA's, FIFO's, 
CAM'S, CCD's, and MBM's. For each of those 
memory categories, detailed material is pro- 
vided on architecture, I/O operation, and 
switching characteristics. Moreover, exten- 
sive coverage of standard !C devices of each 
type is provided, along with their use in prac- 
tical applications. R-E 
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AMATEUR 
/ MICROWAVE 
RECEIVER 
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ONLY $89.95 complete with the following 

* 75 to 300-ohm balun * balun for rabbit ears 

* 20" fiberglass parabolic dish * low noise 
probe/down converter * 60 ft. factory made 
coax * 3 ft. coax * power supply * mounting 
hardware and instructions. All for only $89.95 
plus $5.00 shipping & handling Visa, Master- 
charge or C.O.D. cash or certified check. 
NATIONWIDE G.H.Z., 6825 N. 16th St., 
Phoenix, AZ 8501 6 (602) 274-1 1 99. 
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CALL NOW 
AND 

RESERVE 
YOUR SPACE 



• 6* rate$550 per each insertion. 

• Reaches 220.500 readers. 

• Fast reader service cycle. 

• Short lead time for the placement of 
ads. 

• We typeset and layout the ad at no 
additional charge. 

Call 212-777-6400 to reserve space 

Ask for Arline Fishman. Limited num- 
ber of pages available. Mail materials 
to: mini-ADS. RADIO-ELECTRONICS. 
200 Park Ave. South. New York. NY 
1 0003. 



TELEVISION MODULE includes VHF, UHF, 
and CABLE-TV TUNER, IF AMPLIFIER and 
VIDEO DETECTOR, SOUND DETECTOR 
and AMPLIFIER, SYNC and SCAN PRO- 
CESSOR: $95.00. TELEVISION SIGNAL 
PROCESSING MANUAL explores standard 
and non-standard television: $15.95, Add 5% 
shipping and handling, informative catalog: 
$2.00. VISA and M.C. accepted. ABEX, P.O. 
Box 26601 -RT, San Francisco, CA 94126. 
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Copy Guard 



Make professional quality duplicates of your 
favorite (VHS, BETA) tapes with this state- 
of-the-art controler. Includes: stabilizer: de- 
feats rolling enhancer: preserves picture de- 
tail at slow speed RF converter: simplifies 
real time viewing distribution amp: drive 3 
VCR's easy to build kit lowest price $1 33,00 
206-693-3834 M/C, Visa order now save 
10%.— Video Control Inc., 3314 H Street, 
Vancouver, WA. 98663. USA 
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How can I 'Intercept "smugglers? Secret 
satellites? Rescue Missions? Signals from 
space? What is the truth about antennas? 
Tuners? Preamplifiers? How can I choose 
the best receiver? Antenna? Uncover listen- 
ing excitement you never thought possible! 
For your Free copy of MONITORING 
TIMES— CALL NOW! Toll-free 1-800/438- 
8155 (Cont. US except NC). Others dial 1- 
704/837-2216 or write Grove Enterprises, 
Dept. G, 140 Dog Branch Road, Brass- 
town, NC 28902. 
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LOW-BAND CONVERTER 



continued from page 50 



small, transistorized AM radios.) The 
arrangement shown in Fig. 4-b can be 
tuned from 1 to 60 kHz or from 60 to 360 
kHz, depending on the amount of in- 
ductance that is switched in by S 1 . The 
ferrite rod should be as big a one as you 
can get — 5 x Vs-inches is a good size to 
work with. The capacitor can be any com- 
mon 365-pF or 40O-pF receiving- type air 
variable. The exact number of turns 
needed on the ferrite rod, and the position 
of the tap, will depend on the size and 
permeability of the ferrite rod used. The 
inductance required to tune 10 to 60 kHz 
is 685 mH, and the inductance required to 
tune 60 to 360 kHz is 19 mH. Winding 
data is generally given with ferrite rods; 
the values can also be found by trial and 
error. Use fine enameled wire, such as 
No, 30 or 32, for winding. 

One advantage of the ferrite loopstick 
is that it can be easily positioned to null 
out man-made noise. Heating pads, 
electric blankets, vacuum cleaners, and 
hair dryers are notorious for their ability 
to saturate the electromagnetic spectrum 
with noise well up into the VHF range; at 
VLF and LF, they can be devastating! By 
turning the loopstick in both the vertical 
and horizontal planes, that kind of noise, 
as well as the AC buzz that always seems 
to hinder VLF reception, can be nearly 
eliminated. A ferrite loop will also pro- 
vide you with a sharper degree of selectiv- 
ity than an open loop. That insures still 
more noise immunity. 

The principal disadvantages of the fer- 
rite loopstick are lower signal-capturing 
ability because of its smaller physical 
size, and the difficulty of locating a rod 
big enough to wind an inductor of 685 
mH. A military surplus shop is a good 
place to look for large ferrite rods. Elec- 
tronics outlets also may carry them. 

My preference is the open loop, pri- 
marily because of its superior signal- 
pickup and ease of construction. At 
times, someone runs a hair dryer or 
vacuum cleaner, but my ham-band re- 
ceiver has an excellent noise blanker, and 
that is satisfactory under all but the worst 
conditions. 

Dealing with noise 

The tuned-circuit resonance provided 
by the parallel capacitors, both with the 
open loop and the ferrite loopstick, give 
some noise reduction because they cause 
the antenna to have a narrow-band re- 
sponse. Both antennas can be mounted on 
azimuth/elevation bearings (although 
that's very difficult with a large open 
loop), and positioned for minimum noise. 
If it cannot be rotated for a null in the 
noise, the open loop can be used with a 
noise-cancellation circuit that often 
works remarkably well. Such a circuit is 
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shown schematically in Fig. 5. 

Both the loop itself, and the noise- 
pickup wire P, receive impulse noise 
generated by the surrounding appliances 
and utility wires. But the loop receives far 
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COAXIAL 
CABLE TO CONVERTER 

FIG. 5— OUT-OF-PHASE signals from wire "P" 
and loop "L" provide noise-cancellation. 

more of the desired signal-energy than 
wire P. Noise cancellation is obtained by 
first finding the loop connection (via S I ) 
that causes the noise picked up by the loop 
to be out of phase with the noise from P. 
Capacitor CI is then adjusted until the 
noise inputs from P and from the loop are 
equal in amplitude. At that point, there 
will be a sharp drop in the receiver noise, 
but the signal level will not be affected. 

It may be necessary to experiment with 
various lengths of wire for P. If your 
receiver has a signal-strength indicator 
(S -meter), the task can be simplified by 
noting the noise level with the loop only, 
and then adjusting CI for an equal noise 
level using P only. If the noise level is 
always lower when using P alone than 
when using the loop alone, you will have 
to lengthen P. If the noise level is higher 
with P alone, you will have to shorten it. 
Ideally, CI should be at the middle of its 
tuning range when the noise pickup is 
equal from both antennas. 

Once the two antennas are tied 
together, there will be some mutual- 
coupling effects that will require you to 
change the setting of CI somewhat. 
However, the above method should bring 
you close to the required length for P and 
the required setting for CI. 

The noise -cancel ling circuit just de- 
scribed usually works better at VLF than 
at LF-or-higher frequencies, and is more 
effective against some kinds of noise than 
others. It will be of little value in reducing 
AM-broadcast cross modulation or atmo- 
spheric static. Still, I've found that it al- 
lows much better reception in the VLF 
range, as compared with an open loop by 
itself. R-E 




Turn telephones into control devices 

Teltone offers 1 DTMF Receivers. The larg- 
est selection in the industry. With them you 
can turn the phone system into a control net- 
work. They outperform other receivers in 
noisy environments and operate over a wide 
dynamic range. For PABX's, radio -to- phone, 
computer, and peripheral interfaces specify 
Teltone DTMF Receivers. Call: 800/227- 
3800 X 1 1 30. (In CA 800/792-0990 X 1130). 
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117 PIECE PROFESSIONAL TOOL KIT— 

This kit is just one of over 50 new tool kits for 
troubleshooting & repairing electronic equip- 
ment offered in Contact East's new FREE, 
1983 catalog. 84 pages packed with test in- 
struments, precision hand tools, soldering 
supplies plus many hard-to-find items. Order 
by phone or mail. Most orders shipped within 
24 hours. Contact East, 7 Cypress Drive, 
PO Box 160, Burlington, Ma. 01803. (617) 
272-5051. 
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Ungar's new portable Extensive Care Unit 
features: two soldering irons, vacuum de- 
soldering system, variable speed drilling- 
deburring tool, a 3V AC variable power sup- 
ply. Outlets: for soldering tweezer, thermal 
wire stripper; 1 2V DC for plating and power 
tools; 5A, 1 15V AC for other equipment. 4900 
sells for $1,165. Demo at your Ungar Dis- 
tributor, or contact Ungar, P.O. Box 6005, 
Compton, CA 90220, (213) 774-5950, 1- 
800-421-1538. 

CIRCLE 87 ON FREE INFORMATION CARD 




APPLIANCE REPAIR HANDBOOKS— 13 

volumes by service experts; easy-to- 
understand diagrams, illustrations. For major 
appliances (air conditioners, refrigerators, 
washers, dryers, ranges, microwaves, etc.), 
elec. housewares, personal-care appliances. 
Basics of solid state, setting up shop, test 
instruments. $3.65 to $4.90 each. Free 
brochure. Appliance Service, P.O. Box 789, 
Lombard, IL 60148. 1-(312) 932-9550. 
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THE MEAN LITTLE KIT 

New compact kit of electronic tools. In- 
cludes 7 screwdrivers, adjustable wrench, 2 
pair pliers, wire stripper, knife, alignment tool, 
stainless rule, hex-key set, scissors, 2- 
flexible files, burnisher, soldering iron, solder 
aid, solder and desoldering braid. Highest 
quality padded zipper case. Send check or 
charge Bank- Am en card, Mastercharge, or 
American Express. The JTK-6 sells for 
$95.00 — Jensen Tools Inc., P.O. Box 
22030, Tempe, Arizona 85282, (602) 968- 
6231. 
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MICROWAVE RECEIVER SYSTEMS. High- 
est gain antennas available anywherel 
Guaranteed to out-perform any disc style 
systems. Amateur microwave reception from 
2 to 3 GHz at 62 to 90 db gain. 3 Models— A - 
MAGNASTAR, B - YAGI, and C - SUPER- 
MINI. 1 yr. warranty: J & A ELECTRONICS, 
7515 Greenback LN., Citrus Heights, CA. 
95610. Tel. 916/723-3025, Checks, M.O., 
COD, Master Card or Visa. Add 5% for ship- 
ping; CA. residents add 6% sales tax. 

CIRCLE 82 ON FREE INFORMATION CARD 



> 
J] 

-< 

to 

CD 
CO 



103 






NEW LITERATURE 



For more details use the free information card inside the back cover 



AUDIO-MICROCOMPUTER BROCHURE is 
6 pages, full-color, and describes the Crown 
model BDP-2 audio microcomputer, a ver- 
satile, second -gene ration test instrument de- 
signed to perform a number of audio tests 
which, up to now, have required separate test 
rigs. The brochure is available free from 
Crown International, Advertising Dept,, 
1718 W. Mishawaka Road, Elkhart, IN 
46517. 

CIRCLE 1 1 1 ON FREE INFORMATION CARD 

ELECTRONIC TEST-EQUIPMENT catalog 
is 31 pages, 3% x 8% inches, illustrated, 
and includes oscilloscopes, digital multimet- 
ers, digital thermometers, pulse generators, 
VOM's. clamp-on current meters, power 
supplies, and energy monitors. There is a 
one-year warranty offered on all equipment, 
covering parts and labor. The catalog is avail- 
able free from North American Soar 
Corporation, 1126 Cornell Avenue, Cherry 
Hill, NJ 08002. 
CIRCLE 1 12 ON FREE INFORMATION CARD 

COMPONENTS CATALOG is 2-color, 16 
pages, letter size, for dealers and offers in its 
EXR line the same parts as offered in the 
EGG line. There are also American, 
Japanese, and European types, and all parts 
carry a 3 -year warranty. The catalog is free 
upon request.— Dig itron Electronic Corp., 
110 Hillside Ave., Springfield, NJ 07081. 

CIRCLE 1 13 ON FREE INFORMATION CARD 

INSTRUMENT CATALOG is letter-size, 40 
pages, with photographs in tone and black- 
and-white. Such testing and design in- 
struments as scope multiplexers, function 
generators, pulse generators, digital capaci- 
tance meters, frequency counters, logic pro- 
bes, digital pulsers, and solderless 
breadboarding systems are covered. Pages 



2 and 3 offer a short-form catalog, with vital 
specifications, and index the page where the 
instrument is described in greater detail. The 
catalog is free upon request from Global 
Specialties Corporation, 70 Fulton Terrace, 
PO Box 1942, New Haven, CT 06509. 

CIRCLE 1 14 ON FREE INFORMATION CARD 

TECHNICAL MANUAL AND CATALOG, 
Pressure-Sensitive Printed Circuit Copper 
Products, is 24 pages, letter size, 2-color, and 
contains practical "how to" information on 
building and repairing PC boards instantly in 
one's own home or shop. Such professional 
quality PC boards can be constructed without 
artwork, without photography, without che- 
micals, and without screening or etching. The 
manual features large, fully illustrated, step- 
by-step instructions written in simple-to- 
understand language. The reader can get 
started with any one of tour different kits that 
are offered. The manual/catalog is free upon 
request. — E-Z Circuit, Bishop Graphics, 
Inc., 5388 Sterling Center Drive, PO Box 
5007, Westlake Village, CA 91359. 

CIRCLE 1 T5 ON FREE INFORMATION CARD 

DEALER'S ELECTRONIC PARTS CATA- 
LOG is 96 pages, letter size, 2-color, with 
many clear photographs. The products listed 
range from adapters to wire, and include 
books, belts, capacitors, cartridges, diodes, 
resistors, headphones, lamps, oscilloscopes, 
probes, solvents, speakers, tools, and VCR 
equipment. Free upon request. — MCM, 
Electronic Parts, 658 Congress Park Dr., 
Centervilte, OH 45459. 
CIRCLE 1 16 ON FREE INFORMATION CARD 

CATALOG, letter size, is 108 pages in full 
color on glossy paper, and features tools and 
equipment for electronics and telecom- 
munications, manufacturing, field service, 



labs, and schools, as well as for hobbyists. 
The catalog is divided into 8 sections, cover- 
ing a complete line of wire-wrapping tools, 
testing and troubleshooting equipment, wire 
and cable, assembly products and aids of 
various types, and also includes wire- 
wrapping tools and support systems. There is 
much technical as welt as product informa- 
tion. The catalog is free upon request— OK 
Machine and Tool Corporation, 3455 Con- 
ner Street, Bronx, NY 10575. 
CIRCLE 1 17 ON FREE INFORMATION CARD 

PU RCH ASING M AN U AL is 1 40 pages, letter 
size, offering over 12,000 items stocked in 
depth. It is a guide for engineers, purchasing 
agents, and anyone else needing quick ac- 
cess to up-to-date product data and pricing of 
standard stocked industrial electronics com- 
ponents. It includes potentiometers, capaci- 
tors, resistors, transformers, lamps, switch- 
es, battery holders, jacks, plugs, speakers, 
knobs, fuses, semiconductors, hardware, 
tools, test equipment, relays, cabinets, met- 
ers, and more. The manual is free upon 
request, — Mouser Electronics, 11433 
Woodside Ave., Santee, CA 92071. 

CIRCLE 118 ON FREE INFORMATION CARD 

APPLICATION NOTE, #202, is six pages 
and provides an in-depth but clear un- 
derstanding of considerations in the selection 
of frequency counters for communications 
applications. Emphasis of the note is on spec- 
ifications available in counters today, what 
they mean, and why they are important for 
specific applications. Applications discussed 
include VHF/UHF radio, point-to-point micro- 
wave, satellite communications, and others. 
The application note is free upon request 
from EIP Microwave, Inc., 2731 North First 
Street, San Jose, CA 95134. R-E 

CIRCLE 1 19 ON FREE INFORMATION CARD 



SI oKPflA BUY BY DIRECT-MAIL epson 



1-800-841-0860 



CONVENIENT ORDER 
ENTRY 



PURE RADIO SHACK EQUIPMENT 



MICRO MANAGEMENT 
*** SYSTEMS, INC. 



PARCEL DIVISION 
■").1 5 



912-377-7120 
aiasi dept. no. . 

2803 ThomasvUle Rd. E. • Cairo, Ga. 31728 



TRS 00 COLOR COMPUTER 

DISCOUNT PRICED 




CALL 



FRANKLIN 

HE 1000 

COMPUTER 

DISCOUNT PRICED 

*CALL 



TRSBQ MODEL 111 COMPUTER 



588 



TRS-80 MODEL II COMPUTER 



FROM 




26. 4902 



SMITH CORONA TP-1 
DAISY WHEEL PRINTER 



| TRS-30 MODEL 16 COMPUTER 

■UVMHCT 
DtKOUHE MKIb 



*559 
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PLEASE WHITE US FOR 

FREE 

•Copy of our customer dl>- 
counl pricfl List upon request. 
•Copy of mortufocturers war- 
ranty upon requvit. 



J 4098 

24-6001 



A ATARI 



HOME COMPUTERS 
DISCOUNT 
PRICED 
FROM 



*629 



DWP-.U0 *1 287.00 

DMP-100 (339.00 

DMP-20O 5679.00 

DMP.400 *10 15,00 

DMP-500 * 1J2S.0O 



'1988 



1RS-M l/lll 

HARD 
DRIVES 

*■ TEXAS INSTRUMENT 
CALL FOR PRICES 



TRS-BO SOFTWARE 
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SCRIP51T A MOKE 

(AVE MONET 
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CSHAWCE 



TRS-do 
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Equipment 

Write For Free Price 

List 
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SPECIAL REPRINT 

BUILD A BACKYARD SATELLITE TV RECEIVER 




Don't miss out again! 



Send away today for your 36-page 

booklet containing a complete reprint 
of all seven articles in the series on 
Backyard Satellite TV Receivers by 
Robert B. Cooper Jr. 

This all-inclusive report gives you all 
the data you need to build your own 
Backyard Satellite TV Receiver. 

■ TELLS ALL ABOUT domestic satel- 
lite communications, with full details 
on how you can pull those elusive TV 
signals from space. 

■ LEGAL REQUIREMENTS, techni- 
cal specifications, and how you, the 



home constructor, can meet them. 
Find out what mechanical and elec- 
tronics skills you need. 

■ RECEIVER CHARACTERISTICS, 
technical details and specifications, 
along with examples of actual re- 
ceivers built at comparatively low 
cost. 

■ ANTENNA DESIGN... and ex- 
actly how you can build a spherical 
antenna, while keeping total earth- 
station cost for the complete system 
under $1,000. 

■ THE FRONT END is critical when 
you build your own system. We help 
you explore several different ap- 



proaches to making one that will 
work for you. 

■ RECEIVER-SYSTEM hardware, and 
how it goes together to bring you di- 
rect-f rom-satel! ite TV reception in 
your own home. 

To order your copy: 
Complete coupon and enclose it with 
your check or money order for $7.00, 
plus $1.00 for postage and handling. 
We will ship your reprint within 6 
weeks of receipt of your order. All 
others add $4.00 for postage. New 
York State residents must add 58c 
sales tax 
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Satellite TV Reprints 
45 East 17th Street 
New York, N.Y. 10003 



print 



(Name) 



I want 



d ling & Postage. 
I have enclosed $ . 
add sales tax. 



reprints @ $7.00 each, plus $1. Han- 



(Srreet address) 



N.Y. State residents must 



(City) 



(State) 



(Zip) 
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PLANS & KITS 



PRINTED circuit boards from sketch or artwork Kit 
projects. Free details. DANOCiNTHS INC., Box 
261 . Westland. Ml 46185 

CABLE TV converters and equipment. Plans and 
parts. Build or buy. For information send $2.00. C & 
D ELECTRONICS, PO Box 21 . Jenison. Ml 49428 

OVER 200 projects and kits, send stamp for list. 
MATCO ELECTRONICS, Box 31 6R, Cadillac, Ml 
49601 

SINE wave decoder reference manual includes 

theory, alignment, antenna hook-up. trouble shoot- 
ing, improvements. S 15.00. SIGNAL, Box 251 2- R, 
Culver City, CA 90230 

PROFESSIONAL Electronic devices plans, kits, 
P-C, circuitry, famous drop-in microphone cartridge, 
debugging equipment, more items available. For 
information send S2.00. MOUNTAIN ELECTRON- 
ICS, R, 2, Box 1 86A, Charlotte. TN 37036 

APPLE builders— Send stamp for our flyer of Apple 
parts. IC sets, ROM sets, connectors, Shugart to 
Apple modification kits. etc. ELECTROVALUE IN- 
DUSTRIAL INC., Box 157-R, Morris Plains, NJ 
O7950 

SUPER savings on electronic components, excit- 
ing kits, great variety of IC's. free catalog MER- 
CANTILE ELECTRONICS, Box 2503. Hialeah, FL 
33012 

PROJECTION TV ... Convert your TV to project 7 
foot picture. Results equal to $2,500 projector. ... 
Total cost less than S20.00, ... Plans & Lens $1 7.50. 
... Illustrated information free. ... Credit card orders 
24 hours. (21 5) 736-3979. MACROCOMGE, Wash- 
ington Crossing, PA 16977 



SUBSCRIPTION TV KITS 



UHF Gated Pulse Kit.~~$39.00 

UHF Sinewave Kit. ~$37.00 

Special Both Kits. $59,00 

Informative Catalog....„S 2.00 

Kits include, all parLs, manual and an 
etched & drilled PC hoard. Send for 
our * Informative Catalog * and find 
out yvIi.il type you need 



J * W ELECTRONICS, INC. 
P. O. BOX 61-B 



TAtLGATERS beware! Clever device ends this 
hassle. Quick, easy installation. Kit $4.95, two for 

S8.95 TAILGUARD, 9 Alpine Place. Franklin. MA 
02033 

METAL detectors, psycho acoustic sound gener- 
ators, EPROM programmer, electronic fish lures, 
transistor tester. Kit catalog S1 .00. refundable with 
purchase. FREELANCE ELECTRONICS, PO Box 

1 0004. Ogden. UT 84409 

DIGITAL UHF STV kit S250.00. Deluxe sine wave 
kit S1 53.00. Others. STVCO, Box 1 8039, Orlando, 
FL 32860 

PORTABLE digital capacitance meter with 1% 
accuracy — range 1pf to 10.000 |if. Uses readily 
available components. Plans, etched and drilled 
PCB and calibration components $14.95. Kit as 
above including parts (less case) $59.95. ORIS- 
COLL ELECTRONICS, 57 Scofield Ave., Bridge- 
port. CT 06605 



LONG-PLAY RECORDERS 

RECORD up to 15 hours on a single standard cas- 
settel Our large selection of modified, quality name- 
brand recorders offers the longest recording times! 
Models as small as 1 Vi pounds, as economical as 
S69.99. Compare before you buy! Free catalog: 
EXTENDO-TAPE SYSTEMS, Box 1 6Q00LC, Tem- 
ple Terrace, FL 33687 



COMMUNICATIONS EQUIPMENT 

VIDEOSCAN 1000 slow Scan TV— HIGH RESO- 
LUTION (amateur, phone line, serveillance, 
teleconferencing). CODE 'STAR— DECODE 
Morse, RITTY. ASCII. LARGE LED's or connect 
computer printer. MORSE- A-KEYER—CW key- 
board. TRl-VOLTAGE POWER SUPPLY. Kits 
Assembled. FREE brochures. MICROCRAFT 
CORP., Box 513-RE. Thiensvilte, Wl 53092. (414) 
241-8144. 



COMPUTERS 



SAVE 90%, Build your own 6800O, 8086. 280A. or 
8080 microcomputer or minicomputer system. Free 
details. DIGATEK CORPORATION, Suite E„ 2723 
West Buller Drive, Phoenix. AZ 85021 

SOFTWARE SXBt and Timex 1000. Send S1.00 
for list. Reimbursed with first order. PO Box 291, 
Lahaska, PA 18931 



MUSIC INSTRUMENTS 

WE RSI organs, assembled. Galaxy $19,900.00, 
Helios $7,900.00. Cosmos S3.750.00. RIEMANN, 
4747 E. Lee, Tucson. AZ 85712 (602) 325-5421 



To run your own classified ad. put one word on each of the lines below and send this form along with your check 
for S1.90 per word (minimum 15 words) to: 

Radio-Electronics, 200 Park Avenue South, N.Y., N.Y. 10003 

ORDER FORM 
PLEASE INDICATE in which category of classified advertising you wish your ad to 
appear. For special headings, there is a surcharge of S15.00. 
( ) Plans/Kits ( ) Business Opportunities ( ) For Sale 
( ) Education/Instruction ( ) Wanted ( ) Satellite Television 



) 



Special Category: $15.00 
PLEASE PRINT EACH WORD SEPARATELY, IN BLOCK LETTERS.) 
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CUMBERLAND, Rl. 02864 



CO LOR SCAN 403. Convert your Picture Phone or 
Robot 400 lo color. Complete kit $595.00. Send 
S1 .00 (or info and color photograph. SYCEL COM- 
MUNICATIONS, INC., PO Box 893. Belleville. 
Ontario. Canada K8N 2G6 

DELUXE kits, gated pulse, sine wave, microwave. 

many others. Information package S2.00, refund- 
able. LEE-TRONIX, Box 253, Taylor Ml 481 BO 

EXPERIMENTERS optoelectronics guide with over 
290 pages of proven computer, communications, 
fiber optic, audio, power circuits, plus theory and 
specs. Send S5.95 (postpaid) in check or money 
order: GLE SPECIALTIES, PO Box 604. 
Skaneateies. NY 13152 

FREE 1983 catalog Components, kits. PC board 
material, enclosures. HAUCK ELECTRONICS, 
192S FairacresAve., Pgh.. PA 15216 



FREE KIT Catal og 



FUNCTION GENERATOR KIT »V- 
Amo- Ranging Cap-niEter kit $79.91 

Phone 415-447-3433 

rue or l J l k OJie for FREE CATALOG. 
rttiagB 1 nrUjvue Saturday call Li 2,1^ 



5CIEN11FIC INSTRUMENTS 



EXPERI - 
MENTER5 
' EQUIP 



DAGE 



BOX I054R LIVERMORE CA 94SS0 
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PLEASE INCLUDE FOR OUR FILES YOUR PERMANENT ADDRESS AND PHONE NUMBER, 

CLASSIFIED COMMERCIAL RATE for firms or individuals offering comercial products or services). 
S1.90 per word prepaid (no charge for zip code). ..MINIMUM t5 WORDS. 5% discount for 6 issues. 
10% lor 12 issues within one year, if prepaid. 

NON-COMMERCIAL RATE (for individuals who want to buy or sell a personal Hem) $1 .25 per word 
prepaid. ..no minimum. 

ONLY FIRST WORD AND NAME set in bold caps. Additional bold face (not available as all caps) at 15c 
per word. All copy subject to publishers approval. ADVERTISEMENTS USING P.O. BOX ADDRESS 
WILL NOT 8E ACCEPTED UNTIL ADVERTISER SUPPLIES PUBLISHER WITH PERMANENT 
ADDRESS AND PHONE N UMBER. Copy to be in our hands on the 26th of the third month preceding the 
date of the issue (i.e., August issue closes May 26). When normal closing date falls on Saturday, 
Sunday, or a holiday, issue closes on preceding working day. 



BUSINESS OPPORTUNITIES 

LAWYER Business litigation, patents, appeals. 
JEROME FIELD, B 292, Brooklyn 11230. Phone 
(212) 434-0781. Eves, 434-1825 

ATARI repair business. Start your own, SendS5.00 
for more information to: 1RATA REPAIRS, 2S62 
East Glade. Mesa AZ. 85204 

MECHANICALLY inclined individuals desiring 
ownership of Small Electronics Manufacturing 
Business — without Investment. Write: BUSI- 
NESSES, 92-R, Brighton 1 1th, Brooklyn, NY 11235 

MAKE money selling electronics. Wholesale dealer 
calalog S5. 00 (redeemable). ETCO, Dept.533. Box 
840, Champlain, MY 12919 

DEALERS wanted: MATVCATV, antennas, 
needles Films, free catalog, 212-897-0509 D S 
WR, 66-19 Booth, Flushing, NY 1 1374 

PROJECTION TV ... Make SSS assembling pro- 
jectors ... Easy ... Results comparable to S2.500 
projectors ... Your total cost less than $ 17.00. ... 
Plans, lens & dealer's information S15.50 ... Illus- 
trated information FREE ... MACROCOMGEX, 
Washington Crossing, PA 18977, Credit card orders 
24 hours. (21 5) 736-2880 

PROFITABLE electronic construction projects, 
"bug detector," "pen transmitter," "telephone 
scramblers," "telephone bugs," and automatic 
monitoring equipment, many more, send 55.00 
US to cover information package to HODGINS, 
RR«1, Smiths Falls, Ontario, Canada K7A5B8 

■"NEW" Commodore VIC-20 $220.00; Sinclair.' 
Timex S95.0O; etc: "post paid". BLACK CANYON 
TECHNICAL LABORATORY, Box 840, Dept. 
REO. Black Canyon City, AZ 85324 



HIGHLIT 
PROFITABLE 



ELECTRONIC 



ONE-MAN 
FACTORY 



Investment unnecessary, knowledge not re- 
quired, sales handled by professionals. Ideal 
home business Write today for facts' 

Postcard will do, Barta-RE-X, Box 246, 

Walnut Creek, CA 94597. 



EDUCATION & INSTRUCTION 

UNIVERSITY degrees by mail! Bachelors, Masters, 
Ph.D,s...Free revealing details. COUNSELING, 
Box317-RE I.Tustin, CA 92680 

ELECTRONICS computer books. International 
publishers. Lowest rates. Ask list. BUSINESS PRO- 
MOTION, Lajpat Rai Market. Delhi, India 



Be an FCC LICENSED 

Electronic Technician 



-- 



Earn up to SGOO a Week & Morel 

No coitly lehtrtt — Tlw Original FCC TmIi- 
AniwBrs tiom mirtuil [hit prepare* you i; 
horn lor FCC G«imil ftadlotiliphon* License. 
Hrn-nAf rsvliad mulliplf-chok* tiimi eotmi nil 

ar.ejs 1*st«4 Grt trM »CSv.ll FCC GO^T *x»m' 

No ohtfiou* ■xpemnct raquir*d. (12.35 oot1< „^2l25?K5?i 

p*i<t Mon^blct Gu^nnfcr PRODUCTiOtli s 

Depl r E P.O, Bojt 26348, San FrancitCG, CA 94126 



ATTENTION 

ELECTRONIC TECHNICIANS 



Highly EHecllve Home Study &SEE Degree Pro- 
gram (or Experienced Electronic Technicians 
Our New Advanced Placement Program grants 
Credil (or previous Schooling & Professionoi Ek- 
perlence. Advance Rapidly! Oui 3*th Year" 
FREE DESCRIPTIVE LITERATURE' 

Cook's Institute of Electronics Engineering 

DESK IS , P O BOX 20M5. JACKSON. MS 39209 




FREE CHRISTMAS GIFTS 

GREAT Christmas gilts are yours absolutely free 
with purchase of any microwave system, UHF con- 
verter, or Satellite TVRO. Catalogue 53.00. Free 
information. Full satisfaction guaranteed. TCE, 
Oept.-R. Box 343. Brooklyn, NY 11230 



SYNTHESIZERS 

AMAZING synthesizer kits! Professional labora- 
tory quality, polyphonic, duophonio, 
mortophonlc. Plans Irom $5.00. Write SYN- 
THLAB. PO Box 4291. Helena, MT 59601 



SATELLITE TELEVISION 

DRAKE satellite receiver with modulator installed 
only S969.00. Satellite and microwave catalog 
S1 00. TEM MICROWAVE, 22518 97th Ave. No., 
Corcoran, MN 55374 (612) 498-8014 

SATELLITE equipment catalog. Over 25 of the best 
manufacturers and suppliers. LNA's. receivers, an- 
tennas, and complete systems covered in four dif- 
ferent sections. A satellite aiming chart and micro- 
wave interference handbook. (510.00 value) in- 
cluded free. Send S9.95 U.S. TMS CO., PO Box 
8369, Roseville, MN 55113 

SATELLITE receiver IF sweep generator 70 MHz 
IF. Sweeps 40 to 100 MHz— $79.95. HEAD END 
SYSTEMS, PO Box 8758. Portland, OR 97207 

SATELLITE polar mounted antenna break through. 
Build best with 42dB gain. Under S1 60.00. PRO- 
TOTYPE ENGINEERS, Box 1812. Deming, NM 
88030 

SATELLITE receiver Coleman dual conversion. All 
parts and boards, you finish. S375.00. 701 Kinsey 
Paradise, CA 95969, 916 877-7702 

SATELLITE TV low noise amplifiers, 
down converters. Easy to build. Save hundreds 
of dollars! Exciting instruction manuals include 
everything you need to know! S1 0.00 each, or for 
more information write: XANDI, Box 25647, 
Dept. 21 F, Tempe, AZ 85282 



FOR SALE 



SATELLITE TV WEEK 

The most complete weekfy listings. We cover more th*n 
just SATCOM 3 Send S 1 for sample copy. 

Satellite TV Week 

P.O. Box 308, Forluna, CaBfornla 9S540 
Call roll Irt-o. (300) 358 9997 • California 1 707) 72S2476 



RELIABLE MICROWAVE TV ANTENNAS 
2.1 to 2.6 GHz 
Frequency Range 

34db System Gain |or Greater) 
£J Complele System iptciuredl S149 95 
Em Down Convener Probe Slyle 

i Assembler) I T«tedl 5 W95 
B Power Supply 112V Is 16V DC- 1 

i Assembled t. Tesrem S 5995 






PETERSON 
ELECTRONICS 

4558 Auburn Blvtj 
Sacramento. CA 95841 
1 9 161 486-9071 
SFtCIAL OUAHTITV P-RICIHG 
rjeileri Wamsij - COD'S 



1 YEAR WARRANTY 
PARTS S LABOR 
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THANKS FOR 

HELPING TO KEEP 

UNITED WAY 

IN BUSINESS. 




United Way 



PICTURE TELEPHONE 

SEND and receive video pictures over dial-up tele- 
phones with Robot Picture Telephone, seen in 
August through November 1982 Radio-Electronics. 
F.C.C. registered units available, kits, parts. Free 
brochure. ROBOT RESEARCH, 7591 Convoy Ct„ 
San Diego, CA 92111. (714) 279-9430 



THE Intelligence Library. Restricted technical se- 
crets—books on electronic surveillance, lock- 
picking, demolitions, investigation, etc. Free 
brochures: MENTOR, Dept. Z, 135-53 No. Blvd., 
Flushing. NY 11354 

RESISTORS v.w, '*W 5% carbon films 3s ea. NO 
MINIMUMS. Cabin el assortments. 1% metal films. 
Request details. Bulk pricing available. JR 1NDUS- 
TRIES 5834-C Swancreek, Toledo, OH 43614 

SAVE up to 50% on name brand test equipment. 
Free catalog and price list. SALEN ELECTRON- 
ICS, Box 62-G, Skokie, IL 60077 

SCANNER. monitor accessories— kits and factory 
assembled. Free catalog. CAPRI ELECTRONICS, 
Route 1 R. Canon, GA 30520 



THE BEST PLACE [o BUY, SELL or 
TRADE NEW and USED EQUIPMENT 

NUTS & VOLTS MAGAZINE 

BOX.IIII.E ■ PIACENTL*. CA ?2e70 
[7M)ei.771l 

Join Thouwufc of Reader* Nationwide 

Every Month 
ONE YEAR U.S. SUBSCRIPTIONS 
ST.BD - Jrd Clm - SntO ■ In Cl m 
fifi S1S.M - Lifetime - 3rd Cl«» 2 
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CABLE TV Secrets — the outlaw publication the 

cable companies tried to ban, HBO, Movie Channel, 
Showtime, descramblers, converters, etc. Suppli- 
ers list included. Send $7.95 to CABLE FACTS, 
Box 711 -Ft Pataskala, OH 43062 

POWER-AMP sub-assemblies, 100 watts rms. 
.05% distortion, completely assembled and tested, 
quantity pricing available, tree brochure. CLAXTON 
AUDIO, 3174 Periwinkle, Memphis, TN 3B127 

PCB 15c sq-in. Free drilling. Quantity discount. IN- 
TERNATIONAL ENTERPRISE, 6452 Hazel Circle, 

Slmi Valley, CA 93063 ^^_ 

ANIK noise filter eliminates unwanted audio noise 
from Canadian Satellite fully assembled and 
guaranteed. S65.00 & $2.00 shipping. ARK ELEC- 
TRONICS, PO Box 5689, Toledo, OH 43612 



WRITE FOR 



a^McGEE'S 

SPEAKER & ELECTRONICS CATALOG 
1001 BARGAINS IN SPEAKERS 

Id.: 1 (81 « M2 50*2 
19C1 MCGEE STREET KANSAS CITY, MO. 64108 



UNUSUAL UHF subscription TV kits. Also micro- 
wave down converters. Catalog 20c. TROJAN, 
2920 Shelby, Indianapolis, IN 46203 

PRINTED-circuit boards: single side, prototype 
and quantity runs, quick delivery. Send positive, tree 
quotes. FABTRON, Box 925, Columbia, TN 
38401, (615) 381-1143 

RECORDS— tapes! Discounts to 73%; all labels: no 
purchase obligations; newsletter; discount dividend 
certificates; 100% guarantees. Free details. DIS- 
COUNT MUSIC CLUB, 650 Main Street, PO Box 
2000. Dept. 3-0183. New Rochelle, NY 10801 

PICTURE tube rebuilding equipment— we sell 

and buy new and used equipment. Free training. 
ATOLL TELEVISION, 6425 Irving Park, Chicago, IL 
60634, Phone 312-545-6667 

ELECTRONIC hardware, US prime screws, wash- 
ers, nuts, bits and pieces, knobs; stainless, brass, 
aluminum, etc. Catalog, $1 .00 refundable. WEST- 
ERN, Rt. 3, Box 223, Ontario. OR 97914 

TUBES. Large selection. Unused, in original car- 
tons. SASE brings list. FALA ELECTRONICS, Box 
04134-2, Milwaukee. Wl 53204 



REVERBERATION 
FOR ORGANS 



Solid state with controls for rever 
be ration and room size. 
E VERY ORGAN SHOULD 

OWN ONE. Stnd for free f/ver- 

bEVTBONIX ORGANS, INC. 

6101 WAREHOUSE WAY 

SACRAMENTO, CALIFORNIA 95826 Oapl. B 
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ROBOT mobile base with crawler track. Radio con- 
trolled. S2.00 for brochure. A -5 ELECTRONICS 
SUPPLY, PO Box 1884, Flagstaff, AZ 86002 

ADVENT TV parts. All models, all parts. BONTRO- 
NICS, 499 Medford, Somervtlle, MA 02145 (617) 
623-5039 

MILITARY communications receivers: R-174 
GRR-5, tunes 1.5-18 MHz SSB-CW-AM, short- 
wave, amateur, military frequencies: S47.50 mint; 
$27.50 good. ARC-27 Aircraft Guard Receiver 
Assembly, receives 238 MHz AM, mint: $12.50. 
Specifications, schematics included. 45 day 
guarantee, Add $7.50 shipping. BAYTRONICS, 
Dept RE, Box 591 . Sandusky, OH 44870 



QSm^HHJ: 



The Thompson vocal Eliminator cm KtuiHy remove mott or 
virtually all ol i solo vocaliit trom a stinOin. iterw record and yet 
leave most ul the background music untouched! Not in eooiliierl We 
can prove it works over the phono. Write or call for a 24 page 
brochure .inu demo record. 



PhaiW 404)493 125S 



COST: *295.00. 



POLICE lire scanners, scanner crystals, antennas, 
radar detectors. HPR, Box 19224, Denver, CO 
80219 

GREAT prices on surplus electronix! Free flyer. 
ELECTRONIX LTD., 3214 South Norton, Sioux 
Falls, SO 571 05 

UHF T dish— ultimate reception! Special S95.00 
(truck— postage collect). Antennas, preamps — 
top brands at discount prices. Free catalog. 
KELLEY, Box 129, Midvale, OH 44653 

MUST sell hobby supplies. $10,000 worth of IC's. 
resistors, capacitors, and other electronics com- 
ponents. Also motors and assorted mechanical 
hardware. 40-50% off list. For complete list send 
$1.00. KEVIN HANSEN, 903 "G" St., Eagle, NE 
68347-01 57 



SATELLITE TV KIT 




THE POPULAR SAT-TEC RECEIVER IN KIT-FORM! 



Featured in a Radio Electronics magazine cover 
story (May 82), the reliable R2B Sat-tec TV 
receiver Is now operating In thousands of loca- 
tions. The R2B is easy to build; pre-etched, 
plated boards with screened component layout 
assures accurate component placement and the 
critical IF section and local oscillator are pre- 
assembled and aligned! AH parts are included 
lor the R2B; attractive case, power supply, 
descriptive operating manual as well as com- 
plete assembly instructions. Features of the re- 
ceiver include; dual conversion design for best 
image rejection, fully tunable audio to recover 
'hidden' subcarriers, divide by two PLL demodu- 
lator for excellent threshold performance, tight 
tracking AFC to assure drift free reception, and 
of course, full 24 channel tunable coverage. 

Build your satellite TV system around the RIB, 
close to ten thousand others already have and now 
It's available In kit form at a new low price. Order 
yours today. 



A complete Satellite TV System requires 
a dish antenna, LNA (low noise ampli- 
fier). Receiver and Modulator. 
R2B Receiver Kit J395.00 

R2B Receiver, Wired and Tested SS96.U0 
120*KAvantekLNA S495.00 

RM3 RF Modulator S49.9S 

Prices Include domestic UPS shipping 
and insurance. 
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RAMSEY ELECTRONICS IMC. 

2575 BAIHO RD. 
P ENFIELD. NV H52B 

71S-5*6-3BM 



S 3© 

ORDER TOLL-FREE 

1-800-828-62*6 



FREE catalog of special function IC's, and quality 
components. GOLDSMITH SCIENTIFIC, Box 318, 
Commack. NY 11725 

CUSTOM PC Boards and photo-etching masks 
from your art, sketch, or schematic. Kits: resistor 
substitution box, $26.22: transistor tester. $1 9.61 , 
and more. Free information: AlE, Box 2287, Arca- 
dia, FL 33821 

MICROWAVE antennas 2100-2600 MHz. 
downconverter probe, 18" parabolic dish 50' cable, 
power supply, 6 month warranty. MDS ASSOCI- 
ATES, 21 16-2nd Ave. No., Mpls, Ml 55405. JUST 
S1 39.95. 



CB RADIO 

GET more CB channels and range! Frequency 
expanders, boosters, speech processors, FM con- 
verters, PLL'slider tricks, how-to books, plans, mod- 
ifications. Catalog $2.00. CB CITY, Box 31 500RE, 
Phoenix, AZ 85046 



REEL TO REEL TAPES 

TRUCKLOAD sale Ampex high quality open reel 
tape, 1800' or 2400' on 7" reels, used once, un- 
boxed. Case of 40, $45.00. Cassettes available. 
VALTECH ELECTRONICS, Box 6-RE. Richboro, 
PA 18954 



PAY-TV STATIONS 

USA Pay-TV stations (MDS). Complete and latest 
information, locations, programming, equipment, 
and more. Satisfaction guaranteed. Send $10.00. 
TCE, Dept-R. Box 343. Brooklyn, NY 1 1230 



WIRELESS MICROPHONE 

PROFESSIONAL quality, ultra-miniature, ultra- 
powerful wireless microphones and transmitters. 
Models as small as W! Also, miniature wireless FM 
telephone transmitter and FM long-play radio re- 
corder lhat tapes up to 9 hours of transmission on 
one standard tape. Free brochure: EXTENDO- 
TAPE SYSTEMS, Box 1 6000LC, Temple Terrace, 
FL 33687 



UHF CONVERTERS 

DELUXE sine wave UHF converter. Sound out of 
TV like normal with only antenna connection to TV 
or VCR. True A.G.C, Plans SASE. Parts $175.00. 
Quantity discounts. 1-312/267-3455 LSR 
ENGINEERING, PO Box 6075, Chicago, IL 50680 



DUALITY MICROWAVE TV SYSTEMS 



1.9 to 2.5 GHz Antennas 

Complete System 

III n :" : i v . i- i-i.iij':.ji S124.95 
Complete System 

IH- 1 :-. i r style .-. pictured! '■ ' ■"" 95 
Down Cnr.verter 

Assembled S Tested S64 8S 

Power Supply fit to TBul M9S5 

Also Dish Style Anlenn» tn Sleek. 

Galaxy Electronics 

6007 N. Gist Ave. 
Glendale. Az. 85301 
[602| 247-M51 
COD'S Quittlily Pricing 
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SATELLITE TU magazine 

Much More than a magazine. 
SATELLITE TV is a complete guide. 

SATISFACTION GUARANTEED OR MONEY BACK. 

$6.95 plus $1.50 postage & handling. 

SATELLITE TV MAGAZINE 
P^^cot^a^Shelby^LC^ajK^Ojrtfl^fjTS 



This publication 
is available 
in microform. 



University Microfilms 
International 

Please send additional information 
Name 



Institution . 

Street 

City 

State 



.Zip. 



500 rtorth Zceb Road 30-3S Morlrmcr Street 

Dept PR Dept P.R 

*nn *tbot. Mi 48106 London WIN 7RA 

USA England 



ELECTRONIC KITS FROM HAL-TRONIX 

2304 MHZ DOWH CONVERTERS. TUNES IN ON 
CHANNELS 2 TO 7 ON YOUR OWN HOME T.V. 
HAS FREQUENCY RANGE FROM 2000 MHZ TO 
2500 MHZ. EASY TO CONSTRUCT AND COMES 
COMPLETE WITH ALL PARTS INCLUDING A 
DIE-CAST ALUM CASE AND COAX FITTINGS, 
REQUIRE A VARIABLE POWER SUPPLY AND 
ANTENNA (Antenna can be a dish type 
or coffee can type depending on the 
signal strength in your area. ) 
2304 MOD 1 (Basic Kit) $19.95 

(Lm cih 4. -In i ftfltt 

2304 MOD 2 (Basic / Pre-amp) $29.95 

[KKlUdM HH * fflMnpi] 

2304 MOD 3 (Hi-Gain Pre-amp) $39.95 

llnchdM CM* * Ming*) 

POWER SUPPLY FOR EITHER MODEL ABOVE IS 
AVAILABLE. COMES COMPLETE WITH ALL PARTS, 
CASE, TRANSFORMER, ANTENNA SWITCH AND 
CONNECTORS (Kit) J24 . 9 5 

Assembled $34 95 

Slotted Microwave Antenna For Above 
Downverters... ...$39.95 

PREAMPLIFIERS 

HAL PA- 19 — l.Smhzto ISOmhz. I9db gain operates 
on S to IS volts at lOma. Complete unit $8.95. 
HAL PA-1 .4 — 3 mhz to 1-4 ghz. 10 to 12 db gam oper- 
ates onTt" to IS volts at lOma. Complete unit $12.95. 

(The above units are ideal lor receivers, counters, etc.) 
16 LINE Touch tone decoder kit with 

P.C, BOARD AND PARTS ....,,., Jb9. 9} 



I 



1 LINE Touch tone decoder kit with 

C, BOARD AND PARTS $39,95 

16 LINE Encoder kit, complete with 

CASE/ PAD AND COMPONENTS ...,$39. 9b 

12 LINE Encoder kit, complete wit 

CASE, PAD AND COMPONENTS 



$» 



MANY, MANY OTHER KITS AVAILABLE 



4 M (»nLl lUIVM lAS.i; l«T kt'f^lllpn ji 



t-SUSIS-UIJ. 



« 



Hal-Tronix 

CO. bok 1101 
Scuttvaow, Ml 49195 
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rsmsat the first name in Counters ! 



9 DIGITS 600 MHz $129f IRED 




SPECIFICATIONS: 



fH.CES 

ClW™J.I f*1» 

■ :> ■* i>:. l-^j^jti 

■My 

AC I AC «dlp*lf 

HP- 1 N^p-ck -J 

(IV I Mlcn*ptmr' 

lent bat* 

1 ' ii( rr, i unit tmH II 



The CT-90 is the most versatile, feature packed counter available for less 
thanS3GCL00! Advanced design features include; three selectable gale times, 
nine digits, gate indicator and a unique display hold Function which holds the 
displayed count after the input signal is removed! Also, a I OmHi TCXO time 
base is used which enables easy zero beat calibration checks against WW V. 
Optionally; an internal mead battery pack, external lime base input and Micro- 
power high stability crystal oven time base are available; The CT-90 T 
performance you can count on! 



Range; 
Sensitivity: 

Resolution: 



Display: 
Time base: 



20 Hi to 600 MHi 

Less than 10 MV to ] 50 MHi 

Less than 50 MV to 500 MHz 

0.1 Hz (10 MHz range) 

1.0 Hz{60MHe range) 

10.0 Hz (600 MHz range) 

9 digits 0.4" LED 

Standard-] 0.000 mHz, 1.0 ppm 30-40'G 

Optfonal Micro-power overvO. I ppm20-40*C 

8-15 VAC® 250 ma 



7 DIGITS 525 MHz $99f ¥BTm 

WIRED 




SPECIFICATIONS! 


Range; 


JO Hi to 525 MHi 


Sensitivity: 


Less than 50 MV lo 150 MHz 




Less than 150 MV to 500 MHi 


Resolution: 


1.0 Hi (5 MHz range) 




10,0 Hi (50 MHz ranle) 




100.0 Hz (500 MHz range) 


Display; 


7 digits 0.4" LED 


Time base 


1.0 ppm TCXO 2040° C 


Power 


12 VAC® 250 ma 



The CT-70 breaks Lite price barrier on lab quality frequency counters, 

Deluxe features such is, three frequency ranges - each with pre- amplification, 
dual selectable gate limes, and gate activity indication make measurements a 
snap. The wide frequency range enables you to accurately measure signals 
from audio thru UHF with 1.0 ppm accuracy- that's 000 !%! The CT-70 is 
the answer to alt your measurement needs, in the field lab or ham shack. 



PRICES: 

CT-70 wired, I yearwarranly S99.95 
CT-70 Kit, 90 day parts war- 
ranty 84.95 
AC-1 AC adapter 3.9J 
BP-1 Nicad pack + AC 
adapter/charger 12.95 




7 DIGITS 500 MHz $7995 

WIRED 

Here's a handy, general purpose counter that provides most counter 
functions at an unbelievable price- The MINI- 1 GO doesn't have the full 
frequency range or input impedance qualities found in higher price units, but 
for basic RF signal measurements, it can't be heal! Accurate measurements 
can be made from 1 MHz all the way up to 500 MHz with excellent sensitivity 
throughout the range, and the two gait times lei you select the resolution 
desired Add the nicad pack option and the MINI- 100 makes an ideal addition 
to your tool box for "in-the- field*' frequency checks and repairs. 



8 DIGITS 600 MHz $159** 

WIRED 

SPECIFICATIONS; 



PRICES: 




MINI- 100 wires; 1 year 




warranty 


$79.95 


AC- Z Ac adapter for M IN 1- 




100 


J. 95 


BF-Z Nicad pack and AC 




adapter/ charger 


12.95 



SPECIFICATIONS: 


Range; 


1 MHz id 500 MHz 


Sensitivity: 


Less than 25 MV 


Resolution; 


100 Hz (slow gate) 




LO KHz (fast gate) 


Display 


7 digits, 0.4" LED 


Time baser 


2.0 ppm 20-40° C 


Power 


5 VDC «v 200 ma 



Range 
Sensitivity: 





Resolution; 



20 Hz to 600 MHi The CT-50 is a versatile lab bench counierthat will measure upioGOO MHz 

Less than 25 my to ] 50 MHz with K digit precision. And, one of its best features is the Receive Frequency 
Adapter, which turns the CT-50 into a digital readout for any receiver. The 
adapter is easily programmed for any receiver and a simple connection lo the 
receiver's VFO is all that is required for use, Adding the receiver adapter in no 
way limits the operation of the CT-50, the adapter can be conveniently 
switched on or off. The CT-50, a counter that can work double- duty!! 



Less than 150 mv to 600 MHz 
1.0 Hz (60 MHz range) 
10.0 Hz (600 MHz range) 
8 digits 0.4" LED 
2.0 ppm 20-40' C 
110 VAC or 12 VDC 



PRICES: 




CT-50 wired, I year warranty 


$159.95 


CT-50 Kit, 90 day parts 




warranty 


119.95 


RA-1, receiver adapter lot 


14.95 


RA-1 wired and pre-program- 




med (send copy of receiver 




schematic) 


29.95 



DIGITAL MULTIMETER $99 ^ IRED 




PRICES: 




DM-700 wirtd, 1 year warranty 


$99.95 


DM-700 Kit, 90 day pans 




warranty 


79.95 


AC-1, AC adaptor 


3.95 


BP-3. Nicad pack +AC , 




adapter/ charger 


19.95 


MP-1. Probe kit 


2.95 



The DM-700 offers professional quality performance at a hchbyisr price. 
Features include; 26 different ranges and 5 functions, all arranged in a 
convenient, easy to use format. Measurements are displayed on a large V/: 
digit, W Inch LED readout with automatic decimal placement, automatic 
polar try , overrange indication and overload protection up to 1 2 50 volts on nl 1 
ranges, making it virtually poof-proof! The DM-700 looks great, a handsome, 
jet black, rugged ABS case with convenient retractable tilt bail makes it an 
ideal addition to any shop. 



SPECIFICATIONS: 

DC/ AC volts IOOuV to 1 KV, 5 ranges 

DO AC 

0.1 uA to 2,0 Amps, 5 ranges 

0.1 ohms lo20 Megohms, 6 ranges 



current 

Resistance: 

Input 

impedance; 

Accuracy: 

Power 



10 Megohms, DO AC volts 
0.1% baste DC volts 
4 C cells 



AUDIO SCALER 



For high resolution audio measurements, multiplies 
UP in frequency. 

• Great for PL tones 

• Multiplies by 10 or 100 

• O.01 Hz resolution! 

S29.95 Kit S3 9.95 Wired 



ACCESSORIES 

Telescopic whip antenna - BNC plug, S 7.95 

High impedance probe, light loading ......*«,.. 15.95 

Low pass probe, for audio measurements 15.95 

Direct probe, general purpose usage .,,,,„ T 12.95 

Tilt bail for CT 70, 90, MINI-IO0 3.95 

Color burst calibration unit, calibrates counter 

against color TV signal. 14,95 



COUNTER PREAMP 

For measuring extremely wtak signals from 10 to 1.000 
MH:, Small sLe, powered by plug, transformer- included. 

* Flat 25 db gain 

* BNC Connectors 

* Great for sniffing RF with pick-up loop 

$34.95 Kit $44.95 Wired 



n nvii. .1 1 mi ii ;*.. in. 

2575 BAIRD RD. • PENFIELD, NY 14526 



PHONE ORDERS 
CALL7I6-586-J950 



imtuforn.ii t&o mosirnum oiilO Ovanaoiadd ' SS COD odd 
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CATALOG OF 
ELECTRONICS 




nTTiTiT. 
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J 




1 numw 
' CAM TV 
' PAW 



IOtO'1 « F*»(IH»IIM« 

rttnmt uiaiMra. 

IMMt IMCIAU AND 

unii •mm hot 
room m noan o> 

U»LO«f •■TNtNHI 



PHASOR PAIN FIELD — Palented and recently developed 
in cur labs is being tested by Gov's for rial control Soon to come 
under weapons restrictions as an internal machine Easily hand 
Held Hazardous IF NOT USED WITH DISCRETION 
ppf i plans isoid lor animal control i S1S.00 

INVISIBLE PAIN FIELD GENERATOR - Produces a di 
rational field of moderately intense pain to back 01 head up trj 
50 ' Cigarette pack size enclosure 15 easily hidden 
IPC-3 PLANS 17.00 IPG-3K KIT & PLANS S44.50 

IPG-30 [assembled lor animal control 1 SS9.50 

PHASOR STUN/ BU RNI NG WAND — Produces suflicienl 
electrical energy capable ol burning llesti Mended as a person- 
al detense device 
PSW-3 PLANS SB.OO PSW-3K KITS PLANS S59.50 



ETCO ELECTRONICS 

DEPT. 58Z 

Mailing List Control Center 

Box 840 

Champlain, N,Y. 12919 

I Enclose 



($-. 

Ht^ 



.(cash OK); 



Please rush postpaid 

□ S1 for 1 year subscription to the world 
famous ETCO catalog 
S3 Canadian & Foreign 1 year subscrip- 
tion to the ETCO catalog. 
304 page handbook "BUILD YOUR 
OWN EARTH STATION". (TA0I5) $10. DO 
360 page MASTER HANDBOOK OF 

TELEPHONES. (TAD01) jjll.OO 

FREE - sample copy of the bargain pac- 
ked ETCO catalog. 
Name 



□ 

In 
□ 



_ Address 

I City 

| State 
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RUBY LASER RAY PISTOL - intense vision; red. turns, 
hazardous with parts sources 

RUBY PLANS !irtclud«sall part sources) $15.00 

CARBON DIOXIDE LASER - Generates 20-10 watts of 
continuous power capable ol burning, cutting, hazardous iwith 
all pari sources 1 $15.00 

LASER RIFLE — Produces 200-3000 pulses ol 30 watt opti- 
cal energy Portable and easily tiand-held 
LRG3PLANS $10.00 

LP.S-3K KIT PLANS [minus dlOflel $129.50 

POCKET LASER — For itie beginner, visible reo oolical 
version non-hazardous. 

LHC-2 $5.00 LHC-IK Kl'4 PLANS $24.50 

HIGH POWERED PORTABLE ENERGY SOURCE 
FOR LASERS AND MAGNETIC WEAPONS - Explod- 
ing wires, Shockwave, etc Miniature size 
HPS-l PLANS $8.00 HPS-1KKITS PLANS $49.50 

PARTICLE BEAM WEAPON— PLANS $15.00 



INFINITY XMTR — Uses telephone lines lor selective home 

or office listening while away on business or vacation 

INF- 1 PLANS $15.00 

SEE IN DARK — Long range total darkness 

SD-J PLANS $10.00 

LONG RANGE WIRELESS MIKE - Crystal clear duality 

— miniature. 

FBT-7 PLANS $7.00 FBT-7K PLANS 1 Kit $34.50 

WIRELESS TELEPHONE TRANSMITTER - Long 

range, automatic 

VWPM-5 PLANS $10.00 VWPM-5K PLANS* KIT $34.50 



-Zip- 



Seno lor FREE catalog descnpton ol above plus hundreds more 
plans, kits and compleled items We accept MC or Visa or when 
ordering send check or money order We pay shipping charges 
Dn orders oyer $50 00. otherwise include 1 0% with remittance 
SEND TO. SCIENTIFIC SYSTEMS 

DEPT. RB, BOX 716, AMHERST. N.H 03031 




MINIATURE 

atsrsms 



]fm si 

1 otm - 1 
t-Zt »rf« 



WM AVAILABLE FftW STOCK 



™ .Wall K ,»S- 

ind .olt'dU I l.Zi- 



tetil qtv *ien Pfc-S pk-10 pk-2S M-IOQ 
of uTO 

s.20 S.Sd l.w 

.20 .so .so 

.20 .so .10 

TinM irHlabl. 



l-SW 

1000. 
sooo- 



11 .so 
l.« 
1.35 



3,75 
3.65 



FIRST QOAIITY LEDj 



MEM PRODUCT 



Grtftfi 

TfllH 



unifcu-ii color r-i y* (jn-w .20'4fi. 

uniform Intern. ty T-1 Uti--.. , I2*"d1*) 

1001 functloni] _-- „ ,, -,.--,-,,, 

-ed - irttn - *tllo- OIFfUSED 



•4Ch !0- Z5- ICO- *t000- "^000- 
J.a S.I*. J. 16** l.lttfl J- 3«i (.:2S*« 

.25 ,18 J6 .H .13 -US 
.ZS .20 ,19 .IB .IS .US 
'1000 4 MOO Cj-ffC* prtct -*y b* uUd 
for *ny orlx of ct>l{art (-rir, of lQGet] 



IM 



uo mutniB cup 1 UK 
(for T 1 J/4 -jimm) 



10- 



25- 

I.IOtt 



100- 10O0- 
S.0711 S.tXti 



■ttal fim assisTORs Russc/RiUFr [iy«a] or nmoc/rason n/<ai 

. total qty fieri ok-S flit- id pk-25 ok- 100 

11 sopp*/«c |_ 9M ^_, 5 j 65 stl0 y OT j 7 _ SQ 

10 MX to 1.21 Horn 10TJO- .3 .65 1.10 1.90 7.00 

ESS nn.ll S000- ,25 .SS 1.10 1.90 S.50 



CARSCM FILM RESISTORS - 
*2S ;:/*.! or ISO (1/Za) 



SI 



or k»w u't"i C-Z4 Hrt»l 

tpul st/ n:n ok-S pk-10 pkJS Pl-Sd (k-tM pt-1000 

l-ocn (.In < 5* t 45 tl.OO SI. 50 57.00 



' Clin p^-3 p.-iM p.-ii» n-n (fR-iw* 

1. 10 S.2S !.«S H.OO SI. SO SI.OJ 

I0O0- .10 .2S .4S 1.00 1.4S 1.90 117. SO 

5000- .10 .25 .IS .95 l.'O 1.70 IS. 50 



MtHtlir IT CHECK HO HCAISA UfS/COO- U5S Ol US SARI OrlO- 
[f PRCPAID ADO SI. 25 S/H- COO OP. CHflC CAIUI S7M AS *£00 Sl,25H[k- 
0OTSI0E COKT. IIS ABO 1! fl-US 51 Of «ALUE- mHIHUI 0B0E11 110- 
SCHOOLS OOfT i AppftVD COHPAHIES HET 30 FOB S.P.- kth ORDER S20 

IEU Inc. 

435 Ftra St., Solving. CA 53463 
(SOSI 688-2747 



Coftsofidotec) €teclronks. Inc 



c« 
o 

o 
oc 
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O 
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LU 
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NATIONAL WATS LINE 
705 WATERVLIET AVE. DAYTON, OHIO 45420 



OHIO WATS LINE 
IN DAYTON OHIO CALL 252-5662 
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When QUALITY counts. 

...at competitive prices. 



OSCUOSCOPE V-IOSOF 







Hitachi 

V-1050F 

100MHz, QUAD TRACE 
DELAYED SWEEP 



High Accuracy ±2* (+ 1 to 

+35°C) 

High Sensitivity: 500 «V/div (5 

MHz) 

Alternate Time Base Operation 
1 Automatic Focus 

Variable Hold-off 

Full TV Triggering (H, V) 
< 20 MHz Bandwidth Li miter 
1 Delay Line for Viewing Leading 

Edge of Signal 
- X - Y Operation (CH 1 : Horn., 

CH 2; Vert.) 
1 Trace Finder 





V-509 Delayed Sweep DC-50 VHz 
Mini-Portable Dual Trace 

FEATURES: • 3.5" Rectangular CRT. •Sensitivity 
I mV/dsv. (10 MHz) "Sweep Times to 10 ns/div. • 
Individual Sweep Time Controls (A, B). • Full TV 
Triggering (H, V) • CH 1 Signal DVM Output • 
Single Sweep • Variable Hold-off • X - Y Display 
Mode * Three Way Power Supply • Optional Battery 
Pack Available 



V-209 DC-20 MHz 

Mini-Portable Dual Trace 

FEATURES: -3.5" Rectangular CRT . High Sensi- 
tivity (lmV/div. at 10 MHz) • Fast Sweep Times 
(50ns/div.) * Accuracy ±3* (+ 10 to 35°C) « Z Axis 
Input* X- Y Display Mode* Amo ['or us* Three Way 
Power Supply - Take Anywhere • Full TV Triggering 
• Human Engineered Front Panel • Calibrator 0.5 V 



FROM THE SOUTHWEST'S OLDEST HITACHI DISTRIBUTOR 



IFLUKEI 



® 



DMM'S 

LV802 Multimeter 
Shown 



SJB DISTRIBUTORS, INC. 




SURGE 
STOPPER 



Protect Your 

Solid Stale Equipment 

UL Listed 

MD6-3; MW-3 Shown 






MS* 



10520 PLANO ROAD, SUITE 206 
DALLAS. TEXAS 75238 



4 



CALL TOLL FREE: 



800-527-4893 (OIJTSIDF TEXAS) 
800-442-1048 (TEXAS) 
214-343-1328 (DALLAS) 
CIRCLE 47 ON FREE INFORMATION CARD 
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Free Buyers Guide 

84 pages of the latest in components, tools 
□nd Instruments — a must for DESIGNERS, 
instructors and maintenance engineers. 



NEW ZENITH ZXM 121 

High legibility 1 2" green phosphor monitor. 
1 5 Mru bandwidth. 

40 or BO character . _ _ _ 

selectable full compatability. . $11 7.00 



OVERSTOCK SPECIALS 



3" Rotan Fan -. - _. _ _ 
New $10.95 




vu Meters 99* Ea 



470K'/<W Resistor. 



$2.00/1000 




24 VAC 5CO MA 

Plug in transformer $4.50 



H 



my, UHF/VHF Conversion 
SI Kit - with 



■'jfri iuii icr ivuiiui 1 11 

-; J/~ Tuner $119.98 



CALL OUR HOT LINES 

IN CALIF. (714) 527-2554 

OUTSIDE CAL C800) 854-8660 

SCR ELECTRONICS CENTER 

5303 Uncoln Ave., Cypress. CA 90A30 
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MANUFACTURERS OF QUALITY 
ELECTRONIC COMPONENTS 

Batr*ry Clip* & Hotdari 
CobltStti Csnnitlori Capacitors 

rjiiplays. LED Fust* Jacks 1 Plugs 
Knobs Lamp! Pol c n I i o motfl r j 

RF Colli Kalayi R*iiitOTf 
$ wltch*< Semiconductors Speak* ri 

Test Equipment Tranifornuft Topll 
Wir* A Cabl* 

WE STOCK What W* Catalog t 



• Sfiln nrd Otiwr ~f.i 

Op«r> f'CP f) 00a .- .Til 
• TERMS COD V.id 



* iPhnn* gr.d Mail 
O'dKl Wtlomt 
• Ovi> 10,000 



MDUSER ELECTRONICS 

11433 WOODSIDE AVE.. SANTEE. CA MO/1 
PHONE. (619) 449-2222 TWX : 910 - 331- 1175 
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Burglar/Fire Alarms 

FREE 



over 2000 
prc&kts 




free technict 
and assists! 

CCTV 
controls 
alarm systeT! 
passive infrareds 
motion detectors 
ultrasonic detectors 
magnetic contacts 
smoke detectors 
vehicle alarms 
accessories 
remotes 
tools 



^mountain west™ 

4215 N. 16th Street Dept RE-1 
Phoenix, AZ 85016 

1-800-528-6169 toll-free 
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DISK DRIVE For APPLE!! 

-i- metal cabinet ^ ^j 
— 35 track £279-95 
— - w/ cable 



Computer Games: 

APPLES ATARI (specify) 

Choplifter , 

Frogger --^ ~ ^ *2 4.95«a. 

Apple Panic 

C rossf i re — -V — ^$2 1 . 9 Sea 

Raster Blaster 



SUPER 3.5am P P0WER SUPPLY 

tor APPLE— >- $ 105,00 }§* 



Diskette Storage BOX 

5^iru 5 : 8in.. s 

*2 5o e / $10.00- us/ $1500 



Bare Bones APPLE II 

EURO= 
w/o„ 



Keyboard 



Pwr. Supply 



450. 



Microswitch 
Ktybond 
* 75.0° 



F^wer Supply: APPLE 
w/ Purchase : Relet Mice Manl. 

* 95.00 : *18.oo 



^SPECIALS* 

3ioch Mini FAN — — *8.95 

2111— '215 

8155— 111.50 
ER2501 — "-U.95 
AVS1013A — ^'2 95 

8202 — - >29 95 

6522— «5 25 
B254 - '4.50 

»iit -*3U0O 

MC6800 — *7.75 

mcwo2 - *M.95 
MCMM -'4.50 
»CMji -*4.95 
6331—- *1.25 

4116-2— 8/9.95 

2716(Sv)— 3.7S*a. 

2732{5vl— 8.75es. 

2532{6v)— 8 75m, 

Z80 A CPJJ^ 5.25ea. 

1982 1.C," 
(2voi.| Master 

*59.95 



CONCORD 



BE 



mm 



2910 B E LAPALMA 
ANAHEIM CA 92806 

■™ 632-6790 ^"otT 

!0 Mi* ijhmi N 1 ft wfr% *U!J b JLi,l* HftS 01 ' ' 

I,,,,,. iisw ."ifssiii 

»I0 -49 - l ?<»|»?y]-459 -*9pi> iend 1°° 
bO -93 - «» MjOO - 9M - 1 1°° ioi 
100- 7*0 - B» 1000- UP - LjII talJlog 



MONITORS 
ZENITH *ZVM -121 

12m IBMHi 'GREEN Phos 

* 107.00 
J.CS.#kG-i2 

12 in 19MH* 'GFIEErV Phos 
Noci- Glare Screen JlOACfl 

BMC*BM-i2A 

12in 15MH* /GREEN Phos 

* 84.50., 

BMC*BM-14MCL 

13in. a C0L0R M *325.00 



{Diskette SALE!! 

'Wabash" 
5^ 8mch 
SS/SD * 22.00*25.00 

SS/DD 2740 3040 
DS/SD ^ 34.90 
DS/DD 32,40 3740 



REAL-TIME CLOCK 
CALENDAR I MSM 5832) 

hKrvi^. i* : .^ h.,,, 0^1* CMOS I C 

Trfn* Wdm o*lt '».' * 
■hi r>twil*d 

-■ H.I CV11 Bu* * 



6.45 



'■hi AddrH* 

Tftttr Signal XTAL 

32 rUKhi mi Control $ 

$Vt*0wSup 1.50 

-Low r\-,*»r Qniip4i|iori 



it COMPONENTS 



si! 



m.. 

am 

MLS253 



11 



M14 

is 

Ml 

m 



ji;| 



STATIC ffJ1« 



!II 



i*4»T 
M»l 
M&04 
M»S 
h»t 
Mfl« 
Mill 

MS}} 
MSM 

MSJl 

HHi 
F*5*^ 



F451U 
M&132 

T4$13* 
HSi^O 
HSilS-S 

F4.5174 
M5i U 

74S>1*: 

M51H 
H4240 
NW 
H&471 



l!!2 



2114 2 00 

21141. 200n& 2 25 
HM6116 150nS 8 25 

DYNAMIC HAM* 

4027 2 00 8't?' 

4115 200n* 1 SD 
41 &4 200 n, 795 

MlSC EPPOMS 



&■ J 50 -. 
9'2 50<* 
fl'14 00 
a'2 0Ofj 



8T26 

UTJB 
FJD3fi 

eoeoA 

6l» 

aass 

MCI3SB 
WC1458 

LMMO 

. v2tV 

iwses 

LM74I 
LM131D 



MOPE Mi-SC 

B713 

Q216 

«S 10«1i* 

14U8 

1489 

•* b\y-y.' 

UCE.FJ2HP 
MC*BS0P 



1M?2 

37« 

J7lft[SVl 

TMS2714 

2733 E5W I 
TMHS33 



l 3i3i 



Br] 95 ** 

B*D v 5*4 
B'O OO * j 

ftj? raw 

*y 10 2Su 



KOlTMi* 

not 



ZH0 
260A 

6502 
6S02A 

BOC^A 
MCdtKTO 
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MORE GAIN 
Than a 

Mitsumi Tuner 
DSW1 0-140 
Parts Kit 



MODEL ELC 1045 
FP.EQ, RANGE 
UHF 470-889 MHZ 
CHANNEL 14-83 

OUTPUT CHANNEL 3 
75 OHM INPUT 



Pari No. 

DSW10 Philips UHF Tuner ELC 1045 $23,95 

DSW20 Printed Circuit Board. Prednlled 

Glass Epoxy S15.00 

D5W30 P.C.B. Pole n I io meters 5-1 OK. 1-SK 15.95 

D.SW40 Resistor Kit 1/4 watt 5% 

Carbon Resistors 32 pes $4.95 

□SW50 Panel Mount Potentiometers 

2-10K ana Knobs S2.95 

DSW&O IC's 7 pes.. 1 Rectitier. 

2 Regulators 5. 1 Heat Sink $15.95 

DSW70 Electrolytic Cap Kit. 8 pes 54.95 

DSWBO Ceramic Cap Kit, 33 pes , SG.95 

DSW90 Variable Trimmer Kit, 4 pes S3.95 

D5W10D Coil Kit. 2-18 uh. 1 variable 33 uh 

♦ 1 - + 37-12 Torold * 26 wire $1.95 

D5W110 I.C. Sockets 5-8 pins, 2-14 pin $4.95 

DSW120 Power Transformer 

PRI-117Vae. SEC 24Vac, 1 amp $5,95 

DSW130 Speaker, Oval 8 ohm $3.00 

D5W140 Mist Parts, Hardware 5 Hoofcwire 

Ant. Term, Switch Dpdt, Fuse. 

Fuseholder, Line Cord, etc $7,95 

Whan Ordering All Heme 
□ SW10-D140 Total Price $89.95 



R.F. Modulator 

Combine both audio and video output onto 
channel 3 or 4 of your T.V. set. 
Single I.C. Chip (MC 1374) makes for quick 
and easy assembly. Single adjustment con- 
trol! A must for every video recording or 
computer enthusiast. 
VH-0 Kit $19.95 



UHF T.V. Preamp 

Features: 

* 25 dB gain! 

• Kit 

Your reception will dramatically improve! 

This unit will enable you to pull in signals 

you never knew were there! 

For both indoor and outdoor use. Input and 

output impedance 75 ohm. No adjustment! 

Easy assembly. 

JH-0 Kit $22.95 




Video Switch Box 
Model V-4803 

The V-4803 is an electronic switch- 
ing network capable of switching 
any six video inputs to any or all 
three output. Savetimeand money. 
Switching of your VCR/VTR, Cable 
T.V., video games antenna, micro- 
computer, pay T.V. Boxes. Hassle 
Free!! 
V-4803 $74.95 



AUDIBLE 
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DIGITAL 

MULTIMETER 

MIC-6000Z 



■ 3Vz Digits 
DC 0.5% Accuracy 
DCAand ACA up to 10A 

• OHM up to 20 M OHM 

• Audible Continuity Test 

• Diode Check 
Leads and Battery Included 

The MIC-6000Z is a professional Multimeter at 

an inexpensive price. 
The 6000Z works up to 1000 hours on a common battery, also can withstand 1000 
VDC loads. Resistance ranges are protected up to 400 VDC. For your added 
convenience the MIC-6000Z has a built-in 10 amp current capacity, so you don't 
need an accessory shunt. 

MIC-60002 Assembled $89.95 

Carrying Case $ 9.9S 



ADJUSTABLE 

POWER 
SUPPLY KIT 



^IV 



• Adjustabf Positive & Negative Supplies 

■ Positive and negative 1.2 VDC to 15 VDC 

* Power Output (Each Supply) 5 VDC @ 500 ma. 

10 VDC @ 750 ma, 12 VDC @ 750 ma, 15 VDC @ 

175 ma * Two 3Ten"minai Adjustable Regulators 

with Overload Protection • LED on indicator 

• P.C. Board Construction • 120 VAC Input 

RM1 Kit $24.95 






» 



NEW PWD KIT!!! 



■ 



Digital Multimeter 

MIC-3300A 

• Kit Form • Z'h Digits 
• DC .5% Accuracy 

• DCA up to 10 Amps • OHM up to 20 M OHM 
■ hFE measurement ■ Floating decimal point 

• Leads + battery included • Easy instructions 
A high quality Digital Meter Kit at an affordable 
price. Educational and enjoyable to build, the MIC 
3300A is a high quality meter for all hobbyists and 
maintenance work. 

MIC-3300A Kit Form $59.95 

Carrying Case $ 9.95 



PWD 30 



PWD 40 
PW05C 



Part No. Description Price 

PWD10 Philips UHFTunor ELC 1045 $23.95 

PWD2Q Glass Epoxy Circuit Board. 

Predrilled $16.95 

P.C.B, Pols. 4-20K. 2-1K. 2-10K, 

2-100K S9.95 

Resistor Kit 1/4 watt 6* $4.55 

Panel Mount Pots 2-SK $3.95 

PWDBO IC's 7 pes., 1 Rectifier, 

2-Heal Sinks 4 Sockets $11.95 

PWD70 Ceramic Disc Caps — 37 pes 

&. Misc. Type Capacitors... 511.95 

PWDBO Electrolytic Caps 18 pes $5.95 

PWD90 Variable Trimmer Capacitor 

5-5-35pF 54.95 

PWD10Q Coil Kit, 2-T37-12 Ferrite cores Torold 

4-Prewound Indicators $2.95 

PWO110 Misc. Parts— Hookup Wire, Ant 

Terminals, Fuse. Fuseholder 

Dpdt Switch, Line Cord etc 5B.95 

PWD120 Power Transformer 

Phmary-117 Vac. 

Secondary 24 Vac. 1 amp , 55.95 

PWD130 Speaker, Oval B ohm S2.9S 

PWD140 Cabinet, Prepunched a Drilled $13.95 

When Ordering All Items 
PWD10-PWD140 Total Price $124.95 
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Microwave Receiver 
1.9-2.5 GHZ 



PS-1 
PS-2 



PS-3 



Assembled 32 element antenna . . . $19.95 
20 dB gain microwave receiver kit 
with variable power supply kit . , 
Complete package PS-1 & PS-2 
Mounting Hardware Included 



(II 



550.00 
$65.00 



Microwave Preamp 



Use with PS-3 Kit. Adds 20-25 db gain to 
boost reception distance. 

• Low Noise 

• High Gain 

• Can be used with all existing 
stop sign board receivers!!!! 

• 1.9-2.5 gHZ Freq. Range 
PS-4 J34.35 



Stavis Electronics, Inc. 

912 W. Touhy, Park Ridge, Illinois 60068 (312) 564-0104 



Minimum order S1 5,00, Add 10% shipping on orders under 
$35.00. Orders over $35.00, add 5%. Illinois residents add 
6% Sales Tax. Catalog — 51.00 

VISA and MasterCard Acceptable 
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Off-Lease 
.Operational 

wide Frame 
■ Modified "Selectrlc" I/O Machine 
• Takes standard "golf-ball" type elements 
• Full typewriter operation (except repeats) 
• TTL input printer driven P C board 
• Complete read switch assembly for feedback 
Fully Reconditioned 

Floppy Owe Bargains!! 



CDC/MPI 9400 series, Single Si fled. Single Density 

(SS/SDI 8" Diskette Drives, used Also known as 
the MPI BR-803 Similar I/O lo SA-800 Series, re- 
moved from equipmenl being upgraded to DS/DD 






White They Last L Fot Only 

WRITE or CALL HOW lor our EXCITING BARGAIH-PACKEO PERIPHERALS FLYEflll! 



$19900 



ompuler 
roducts & 



WAREHOUSE UJ Gmnlte St , Hiverhlfl. M,. ; - C1B3G 
MAeL ORDERS Bon 204 Ni-wfon New HlffipihJre 03B58 

" 61 7/372-8637 r 

Sorry, Hti Colled Cfllli [^ 

MasterCard & VkSA Accepted 
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TECHNICIANS 
REPAIRMEN • NOBBIEST 

WE CAN SUPPLY YOU ALL YOUR NEED FOR YOUR 
MAINTENANCE, REPAIR WORK & DESIGN. 

AMERICAN, JAPANESE, EUROPEAN TYPES 
REPLACEMENT FOR ECG* 

CHECK THIS! 

ECG« 

Type No. 



YOUR 

PRICE 



(Min. 5 pes. each} 

YOUR 
PRICE 



123A 28 

152 .60 

153 65 

165 2.25 

238 2.25 



ECG* 
Type No. 

500A 8.95 

523 10.75 

526A 10.95 

HIDIV-1* 3.75 

HIDIV-3® 3.75 



3 YEARS WARRANTY ON EXR PARTS 



. 



2SC867A 

A 2SC1034 5.95 

\) 2SC1114 3.45 

2SC1308K... 2.25 



SPECIAL (Min. 5 pes. each) 

2.95 AN214Q 1-50 {I 

STK439 7.25 J 

UPC1181H 
UPC1182H.. 



1 .95 { 
1.95 



(\ 2SC1308K... 2.25 UPC1182H... 1.9 

(. 
i 

/ DIGIT 



Call Toil-Free 800-526-4928 

COD ORDERS WELCOME (Min. order $25) 
CAUL OR WRITE FOR OUR 1982 PRICE LIST 

DIGITROn ELECTRONIC 

110 Hillside Avenue, Springfield, NJ. 07081 
201-379-9016, 379-9019 

ECG IS A TRADE MARK OF PHILIPS ECG. 
DIGITRON IS NOT ASSOCIATED IN ANY WAV WITH PHILIPS ECG. 
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Now You Can Afford Another 64K . . . 

Especially when it's less than 
a half cent per bit! 



Sons: 

• Fu3iv Static Operation 

• Supports S- 100 I EKE- 6% Standards 

• U ses Popular 2716 PinoutTvpe 
■'. Sialic HAM s 

■•■■ Board Access Time Under 2Q0riS 

• 150nS RAMS Standard 

• No Wait States Needed tit (vOOOMH2. 

• H igh' Quality FR-4 Type PC Board 

• Switch Selectable Phantom line 



JHii 



m 




AH Data, Status and Address Lines 

Fully Suffered 

Goid Plated Contact Fmgets for Low 

Contact Resistance and tang I jfe 

•Switch-Selectable Extended Address 

lines For Up To 1X> M-bytes 

Extreme Low Power Dissapation 

{<50OmA Typical 

ToprSK May Be Switched Disabled 

anebb r 1 nterchangeafel e with 27 1 6 y 

Type EPROM's : p/| . % 



1 



COEX64KS-100CMOS 
STATIC RAM BOARD 

$00000 

only 



:■-'-■ 



299 1 

Assembled & Tested 
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"Have You Kissed Your Computer Lately" 

Components Express, Inc. 

1 380 E. Edinger • Santa Ana, Calif. 92705 • 71 4/558-3972 

Terms of Sale: Cash, Checks, Credit Cards, M.O.. C.O.D. Calif, residents add 6% sales tax. 
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QUALITY • LOW PRICES 



1 



TTT, 




from FORDHAM of course. 




MODEL V-1880 



BP STABLtZER/IMAGE ENHANCER/RF CONVERTER/ 
VIDEO FADER/2- WAY DISTRIBUTION AMPLIFIER 

OUR PRICE $1 35.00 each 

Most versatile video processor. Contains live unils in one: stabilizer {video guard 

remover}; image enhancer; video to RF converter, video laden and dual output 

distribution amplifier 

Stabilizer Will correct entire range ol copy guard distortion such as (titer. 

vertical roll or black bar travelling through piclure. 

Enhancer Lets you attain best picture lor your own preference. 

RF Converter Allows your TV set to receive video and audio signals Irom your 

image enhancer, guard stabilizer, video camera, computer. VCR, etc. The direct 

video signal from any video component can be led into the V-188Q and 

converted to a usable RF signal that can go to your TV antenna terminals. 

Video Fader Used to produce professional fade ins and fade outs. 



BP VIDEO GUARD STABILIZER 

MODEL _^^»v 

V-1875 __^^a^B ^^ 




OUR PRICE $45.00 each 

Has self contained A&B and bypass switcn. Many 
movies, concerts and special programs tor sale or 
renlal are copy guarded This removes copy guard 
and allows you to make copies. Many TV sets will 
not play pierecoided la pes because copy guard 
causes piclure to roll and jilter, turn lo snow or 
disappear. Video Guard Slabilizer removes copy 
guard horn signal. 



BP VIDEO GUARD STABILIZER/ 
RF CONVERTER 

MODEL _^^^fl 
V-1877 




OUR PRICE $69.95 each 
Same as above but wilh a built-in RF Converter 
thai gives Irte model V-1877 an RF oulput whicn 
can be led direclly to (he antenna terminals o! a 
TV seL This enables you to remove me copy guard 
from a pre-recorded (ape and view it on a TV using 
only a VCR. 

Use as an RF Converter only. Used in conjunc- 
tion wilh your TV, you can feed direct audio and 
video signals from any video device such as video 
camera, computer, portable VCR, etc. 



BP VIDEO COMMAND CENTER 

MODEL V-4803 (ten DC 

OUR PRICE OOy . hfO each 

A swilcher lhat can 
accept 6 inputs and 
direct them lo 3 oul- 
puls Uliliies switch 
similar to one used on 
home VCRs. You avoid 
signal toss incurred by 
using splitters. 



RICE $59.95 each 
Dy 3| J 



JERROLD 60 CHANNEL 
CORDLESS TV CONVERTER 

MODEL DRX-3-1 05 

OUR PRICE $110.00 each 




• Receive up lo 60 TV channels • Remote TV 
Control • Attach lo any age or model TV in 
minutes. • Mo lools required. • OiVOH bullon. 

• Channel seleclion. • Channel Sleeping. • Fine 
Tuning. 



JERROLD JRXTV REMOTE 
CONVERTER 

MODEL JRX-3C105 (SWITCH) 

OUR PRICE $79.95 each 

Consists of two units 
- a receiver and 
transmitter. 20 fl con- 
necting cord is detach- 
able at one end !o 
help you position the 
unit. May be attached lo 
any age or model TV in 
minules. No loots required 
• Receive up to 36 channels. 
TV control. 




Remote 



BP VIDEO CONTROL CENTER 

MODEL V-4802 tf>H Ck nc 

OUR PRICE C]> ly.yD each 

Provides remote con- 
trol access of all 
Video, TV or Cable 
inputs lo TV or Big 
Screen TV tram one 
location by Hipping 
switch. 

• One output your 
TV set or Big Screen TV 

• Four in puis • Completely passive, i.e. no AC 
power required lo operate • Auxiliary input and 
oulpul provides added flexibility. 
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■ M»l4r Crura* N.Y. Stat* 

■ VISA BCOD Mj5itfen!5 add 


ADD FOR SKIPPING AND 


.PVSUPAr+Ce ■ 


3350,00 


.54. SO 


■ Mortfly Order appropriate 


S251.00 la &00.O0 


. *.50 


Is Chack ufeilax. 


501.00 to 750,00 


. 8.50 




7S1.0OIO1OOO.0O...... 


12.50 















BP UHF CONVERTER FOR TV 
AND VTR 

MODEL V-5736 *_- Q( - 

OUR PRICE !p*:4.yo each 

5 FOR $100.00 

Use your VCR lo lis 

maximum capability. 

Record VHF, UHF, 

Cable or Pay TV while 

watching any other 

mode. 

FEATURES • 36 channels 

• Allows comptele programming 
ol VTR • Super color quality 

• Watch or record any combination 

o! seteciable channels. • Receives midband. 
superband/Pay and all VHF channels on UHF. 

• For Beta/VHS type recorders or TV set • Record 
and use TVs remote coniiol. 

BP IMAGE ENHANCER 

MODEL V-1860 

Dramatically improves 
performance 
of video 
cameras 
and VCR's 
(ott-lhe-air 
or second 
generation 
recordings), 
Dy compensa- 
ting tor deteriora- 
tion of detail and 
sharpness Includes video distribution amplifier 
wilh two video ouipuls, allowing you lo make two 
copies at once without loss in signal level 

BP RF CONVERTER/MODULATOR 

MODEL V-1 885 

OUR PRICE $39.95 each 

Allows your TV 
to receive video 
and audio signals 
from image en- 
hancer, guard 
stabilizer, video 
camera, computer, VCR, etc. 
Tne outputs ol many video 
components cannol be direclly hooked up to the 
VHF anlenna ieiminats on your TV set This 
problem is solved' by using the Model V-1 895 RF 
Converter. Converts video signal Irom any video 
component lo adiuslable RF signal at anlenna 
terminals Allows your VCR oulpul to teed two TV 
sets at ihe same time, wilh virtually no signal loss. 



m (800) 645-9518 




OUR PRICE 
SjfOy.yii each 




FREE 



In N.Y. State call 800-832-1446 
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(602) 266-9758 (602) 234-3026 

«> SURPLUS ^4^ 

▼ Wholesale - Retail - Surplus ^ 

Electronic Parts 
6835 N. 16th Street • Phoenix, AZ 85016 

LASER POWER SUPPLY 
$1995 



Includes: 

(1) Transformer 

IN 110/220V, 

OUT 1.300VO lOOma 
(1}2MFD@ 3KVDCCap. 
(4) 1000 P.I. V. Diodes 
(4) Resistors 






M j {M ir' MICROWAVE DOWN 
33H»^r CONVERTER KIT ihmr 11 tyM 




PC Bd.. 3-MRF901S, 2-WIBD 101 s 

1 Thermistor, 1 Choke. 3-Chip Caps, 

1 "F" Connector, 8 Resistors + Instructions 

Z8Q SPECIAL 



C.P.U *4.25 

CT.C *2.25 

8080A *3.25 

8251 *3.95 

2114 4/'5.00 

2716 *3.50 

4116 *1.50 



P.I.O 

S.I.O 

8084 

8257 

2708..... 

2732 

TMS4027 



s 2.50 
•7.50 
•3,50 
'6.50 
•2.50 
*5.00 
*1.00 




DOWN 
CONVERTER 
PWR. SUPPLY 

8-12V.D.C. or 
12-18V.D.C. 



(DLM3909 
(1 ) LED 
(UKXWCap 

950 



FLASHER KIT 

12 Application 
Schematics 



SPECIAL 



•1.00 



SPECIAL 



1N4152..25/M.OO 
Similar to 1N914 


1N5239..20/M.OO 
9 V. ZENER 


1N4001 . 15/'1.00 


1N4007 . .10/M.OO 


TIP 3055 ..3/M.OO 


2N3O55...3/M.0O 


MJ 3000 .... *1 .00 
Pwr Darlington TO 3 


2N6055. . . . *1.00 
Pwr Darlington T03 



TRIAC 200 V. 
Stud mnt 



30A. 
1.00 



4 Pos DIP switch 
3/»1.00 



D.P.D.T. Rocker Sw 
4 A. 1 20 VAC 
3/M.OO 



g 
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2N2142 

2N3905 

2SC828 6/*1 .00 

2SC644 

SPS7390/ECG1 23P 



5 V. DIP Relay 
SPST 2/»1 



00 



7805 

7812 2/«1.00 



MINI D.P.D.T. 

Slide 4/M.00 



7 Seg. LED Readout 

HP 5082-7650 

5/M.OO 



DIP Relay D.P.S.T. 
Diode Protect . 5/»1 



Horz PC Trimpots 
2500, 6000, 5kH, 
10kO 4/*1 



MC3420P 



•1.00 



SN75150. 



•1.00 



LM3909 "1,00 



RED LED ..8/*1.00 



Transformer . .'LOO 
12V.C.T. 250 MA 



T039 Heat Sinks 
3/'1.00 



§ mm 
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ITEMS MC, VISA. COD VIA UPS 
IPIui Shipping /Handling) 



BEC BILLET ELECTB6IICS 

P.O. BOX 401244R GARLAND, TX. 75040 (214) 278-3553 



Sound Effects Kit $18.50 
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7 Watt Audio Amp Kit $6.9$ 

SMALL, SINGLE HYBRID (C AND COMPONENTS FIT ON A 2' 

x 3" PC BOARD (INCLUDED1.HUNSON 12YDC. GREAT FOB 
ANT PROJECT THAT WEEDS AN INEXPENSIVE AMP. LESS 
THAN 3'+ THD .'i 9 WATTS. COMPATIBLE WITH SE-01 
SOUND KIT. 




CdrT44 villi J5 pr«-p/egrnjnm<H3 
On Baud 7 watl impliSitr dKhrM ft 



REVISION 2 

$24-95 

(Blllc Kit) 
SEE SPECIAL 
OFFER BELOW 



■ LJiDnaiinc 270ft ci JJlitPFirjM 
ipindad luni n'aying Clpltiil- 
Ey i <r "g iiinib'e pre p'oiiiin.in.i;: 
ROM* 
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DPFig NAL ACCEHQRIEI 

DIP SWITCHES Or«tiKrt emipM to- luf* aUmi .. iOOrMi 

WALLR.UO TRANIFORMER Fo' aperuion gn n TvAC rKH« qit*i[ , MO 
INJEtflOH MOLDED PLASTIC CASE nbleUftaOi (hwl 4 H*r e*n*»» Ijrd-jr* 
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Doomsday Alarm Kit SO-9S 

11 you hiva Iroubi* HHpHrig trw rou wisula ii».» mi ras[ oi tn* n* ign bo rnood lu thin your 
■ttiMry 1'itn thia i'ir ■.. I #>.i b* rOr yeh,' TlKrrt .i hd *jy lo icrjjralaly OHcrib* IhBkinfcirihly 
■ig*ij icrtumi and Ennai tru| cdi-io out of in 11 hit. Toy HfHriJB tQria DKHUtDn VI mtK«t. 
CVKVlled jnd |tflpfl«d H 1 WaTymn r*l« 10 rVltlf Ol Cfliy tOUnA Agrcni TiHi *ltfir ip.gCI-CJl 
bwrglvmiirrn CompliHl wilh PC K»rd *n<j >M n*e«nii-y tCfntwunlntM tptihar Far6-12 
VDC OflDER DA-Q? 



TM£Pft£S/D£WT5J»yS. "HOG WASH!!" 

After iaking one look al the TRIPUT POWER SUPPLY our engineer declared than he 
units were worth several hundred dollars each. He pointed out [tie engineering, high quality 
construction and state-ol-i he-art inter grated design m supper) of his position. The President 
oi BEC more pragmatically pointed out (he already lull warehouse and the two trailer truck 
toads of power supplies waiting in the parking lot. and $51 une_pncc to move them QUICKLY I 

62.50 

Plu* ISOO Freight 



3 OUTPUTS 
13V @ |A (I2A Inl.) 

■■>' @ 10A 
-1W @ SA 
INPUT 105 - 125VAC 
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' ScwtLEEriMll 
ONE TINE Of FEft' LIMIT TWO [31 SUPPLIES PER CUSTOMER. 



COMPLETE UNIT 

(AX you receive U) 



1 COD MINIMUM IHK ■ ADD ti 5d FOA COD'S 
■ UPS DELLVEBV ADDRESS WU1T ACCOMPANy ALL COD 
ORPtAi 

> J1.-00 HANDLIHO ON ORDERS UNDER 1 10 CO 

> VISA, HC CARDS OR CHECK 

> ADD f ■ FOP. SHIPPINO 

> T6KAS BESIOErrTS ADD H STATE SALES tak 

> ALL FOREIGN ORDERS ADD 21"-, FOR SKIPPING, 
[CANADA ii':i NO FOREIGN COD'S 

' CALL |!1*| 2TS-3SU TO PLACE CREDIT CARD OR COD 
OROEft 






ninabW ifirinh twii;i w 



l"v :. 



I TM ■ 



I H !r»V Mfl 



I lh * ». -^ ■•* h wo* u~1 ta nCt»M on in* UHF Cun« «| Tftf TV Ml 

I "■^"^ ""'■ I A MUST FG* WMO-TAWWO PaOAr CASLE TVJ 

fht IrtMyn *ll*rt ]t» B pffle*|rn BSIN pa T (P*7 TV dacodaf raquiradi fcrd 

amj VCH — -HiU t«. ira Jfln Qr 

Now Zo.ytj 

PLLVHflTUI 



NOIfVAMrLAflLE 
NEW TUNEABLE DELUX MODEL CVU-tOM 



s 34.95. 



WINEOARQ 

75 OHM UHF YAGI AHTEMNAS 



lid 

CHAN NULi ** - u r , r. r , ■:■ I.al 
a 8.95 fA. Wp r *a»ra UH' 

*,"'.■ ■■■ 1 Pi* 1 T 

ICmitOUE IMbOaln 

"6.9S EA. '3^.95 ., 




BRAND HEW IMF 
V ARAtTDR TUNERS 



SinyQ 



T— 



J^ MhlAuml 

45MHE «nw«E 4S MHz 

OulpuL ^ 24.95 ^ Output 
cur rcr OuunMTy P'je«t 



SP^aXEH CASIHET 
Popular ipufcgf c*tifl*rj rw 
ihe*A lAmaui rtem* tvrmv TV 
circuUi SEWiknn rrtciudad 



TVt" WHft . t¥i" nigh iS'i 1 



*10.95 m. 
'S.95 .1. 



PuW£R TRANSFORMER 

24V ■'.: T 40Q mA. 
M*4> tn U^-A, 




3-KJilTtQK COAXIAL 
PUSH-SUTTQN SWITCH 

F«r TV A *»M tafctitl* H M MM 



IWJIrl liCJJd^llL A ~F" 

Kctft TSvn e»kKiii ± 
* "4 Hlbnmi. PmH Uultor 




^=S J^S 



fcajUDPi 3^* J*iriJt' 



Now '6.95 ** 



UHF 

TU.MERS 

ConllnudU 

Tuna Mcdai 



Whirl 

TJl*y 

Lur 



1 * ™ '2.25 *. 



SURPLUS -t^>_Jj 

SYLVAH1A r ^ Lr^l** 

WFVARACTOH TUNERS 

aS r.'M: -...Ipu': CMnAall 1 
thmtBh liii won i» 1h«j Tiid- 

thltHf ClUJhlHlL 3el»rTUtlC 1(1- 
4liJ*Kl 

rVJii^E TnT£r LjISTf" 

■13.9B**. 



W HV-'Z109 
JJf I Tuiiaf D«m 

1-9 ii :•■:■!!. 

10 Us ... H« 



5Vi MICA CAPS 5% 



CmW it QmmaWty DlacMrH 



URFSgE 

• -Up 
MFDFtM. 

S-Up 
MBO-10 1 . . 
Chip caps m 



POPULAfl 
MlCRQIrfAVE 

PARTS 



jf,^:^.-' 



SURPLUS 
AUDIO A VIDEO 
HF MODULATORS 






Hto* UD sli-ja! iKUdKl 

fVDW '5.49 .A. 



POPULAR IC r t 
TOP QUALITY 
HO SECONDS 



w$ 



1TPI 


D4Acmrftja 


1 1 


■a- UP 


LU-iaon 


I HPEI AuOrD PdXr Amp 


i- ^i 


«ut 


LAr-SatHJ 


L»a VM1*h AijIio Amp 










1.9fl 


■ » 


*.l :-:a" 


rjHJMtaJ Phiaa LcctaS Loop 


w 


ItS 


LUKW 


"thh LKkrjd Ld4p 


144 


12* 


LW7JJH 


¥*« Aff* 


1*4 


-■" 


MC DM 


V4HDPKW 


1AI 


1J* 


US-iW 


V4«M Amp 


:■« 


IH 


MC-13M 


y.=*oH Am- 


1 n 


■ss 


MClMl 


Vidao H Amp A£C 


;r* 


21* 


UC-I3M 


Aud40i If Affv 


'.:; 


i.rt 


IAT>tl7«P 


P F. U l>J,!#!il 


LH 


ur 


UC-11U 


DvAlCflrTC Dp Amp 


■ 


n 


*'■:: :*:^h 


BllinClO MHbTJarnr>31ilAlLH 


l-Ti 


1S« 


MC&121 




ra.n 


Calf 


Luiicn 


P"LL Slarac ChKodar 


4« 


34 


LM1AH 


V*0M bMUiaMr 


2 -31 


2.4B 


LM-7H4 


•. von p«„ i.v* ve*L HtXk 


IJt 


IJS 


LU7HM 


q von pojuit* ve*1 R*fl 


■ ■ 


l» 


LM.^IJ 


M Vail Pl«iIit» Vpi Rag 


■ M 


IJS 


Lymi 


14 Vol! Pwhvi Vcri. Hog 


IJB 


■ ES 


LUTilB 

uu rau 


11 Vdil *;Hir« Vofl. ii»a 
1* VU1 Poulm Vtfl. Rag. 


139 





RjBLiI LiAd Capi 3V"- Ami Lull Caps ^^B» 

lOmfdajMV 1 11 tHu 1000 -iido-MY Ml '«ta. 

™ hm MWmroe»V . ^" v»« 

,; IJn^mcrt 1 rj+* 

'*•* S300"Ho»V 111 !Sfl.H 

MM. l3cr rrun 1 rJll 

1jA'-mota «■» 1«V ± m. Paffaalar FUm LHHarl 

Kb ■« i«e tec*** 

„ Ma*. Wll^ 1 » IS ID 

rWlmUnWU I 11 l*u DQUtH JO ll 1C 

HMmWqJSV i-11 1£pt fl1mj ^ t5 . (0 
u "* J,X " 1 2*' Wmi » »5 .10 

laHmldoSCV llllMaa lfrt jfl lS .,„ 

tlcrmara iau .zm..i 30 27 i> 



imrdexv 

(nlrnM*3SV 



iM^jflv 



Thl* b»n*nn ,, W-4tt"H. 
ftU"0 with ■ ramovA-ciiir 

lIUrTtlnUrn Ushapod ClMAUt 

n"ViT-3Vi'-H'4"DlnBio1t 

*12.50«. 
4 or nwt '10.95 m 



, ™ WiH£0AR& 

OELUXE 
A-D 

SW1TCH 



CATV - MATY - YCP. 

7S orun - SO 0b Imlal ion 



UHF - VHF ■ FM 
SPLETTEH 

AD. BOO PitHt 




TUSA 

Low Lou 3 3-A do, L0» VSWB 

Wit«rprool 

'il.l,s rr; '2.49 H 



UlSCELLAHEOUS PARTS 

10K Valurrm Control 
mih DPOT awilul. ...( \M 

i(J-Up 1,18 

low L«u UHF7VHFJFU 
7i5Moh,T. 
Milcfi^ngTiinalc-j-rnai 1 3Sf 

1Q-Up . . .« 

Tei(Ml-T30-13 Aft 

20-1 



t-Tsr-s . 



ORDER NOW 

TOLL FREE 

300-354-4655 

OUTSIDE CALIFORNIA 

714-635-S090 

INSIDE CALIFORNIA 
MAIL ORDERS WELCOME . 



R.F. 
ELECTRONICS 

T056 N. STATE COLLEQE BLVD., DEPT. Ft 
ANAHEIM, CALIFORNIA 92E)QG 

PERSONAL CHECKS HELD FOR CLEARANCE 
PLEASE INCLUDE POSTAGE — SHIPPED SAME DAV RECEDED . 




NO MINIMUM 0AD&H 



CIRCLE 63 ON FREE INFORMATION CARD 



LAEM\NCED 

COMPUTER 
PRODUCTS 



MICROPROCESSORS 



16K 




Ramcard 



LIST 195 
ACP 

s 69 95 

► Full 1 year warranty 
Top quality — gold fingers 
• Expand Apple II ASK to 64K 
• Compatible with Z-SO SoftcarcT 
• Allows system to run with CP/M", PASCAL, 
DOS 3.3, COBAU Vlsicafc, etc. 
Supplied with extra 1 6K RAM & has {2) LED's 



32 K STATIC RAM 

£ or 4 MHz 
Exploit able 

Uses 
ZUAlt 




I6K4MH£K«I 
36K4MHrAflT 

3 7K 4 MM: Kit 
• 32K 4 HHi. AiT 

BARE BOARD 



• 339.00 

39.95 



SflreBd wr/dl pari r. lesa mem 9995 



BARE BOARDS 



5-103 Sound Beard 
SD&OACPU 
32KSlatiC RAM 12114] 
6K EPROM (2708) 
2708/2716 EPRQM 

ACP Pfoto Board 
VfrClOf 8300 Protfl 
Vt>c3« 6803 1 1 slot MB 
ACP Calender with conn#c3o? 
13 sioi wa^tr Board fWMG] 
9 Sto! Mother Board (WMC) 
aSlctMolherS^ExpapidaUliiil 
Ffejppy PCB <B" SHUGAflTl 
S 1 00<A Y5-891 0] Sound Board 
Apple Sound! Board 



534.95 

34 95 
3-1 es 
2*85 
34 95 
22.95 
22.30 
29.95 
10 95 
32.95 
29 95 
34 95 
39.95 
34.95 
24.95 



"EPROM" 

ERASER 




Hokls 4 EPKOMa 
a! a limff 
$325.00 



16K Memory 
Expansion Kits 

for Apple/TRS-80 

8PCJ41I6 16K 

2«V25CinS (M O Q£T 

Sp«ll> ■; v- U> J 4.0U 

CALL FOR VOLUME PRICING 



'D" SUB CONNECTORS 



w 



Ijnioal price OB37 
m.-f.ii. I))!^ Iirrrtilh; 

Gold PC mount wilh 

mounting holes. 

MFq, AMP, 

Specify ;■;:■ i? r.i ns 



BD37 $2.50 DB25 $1 .95 



Astec RF Modulator 

"»■£> -^_ for 

i-n^ >? COLOR 

« A 

B/W 

P 'I .' 1 062 C hi ma 3 br 4 56,95 



1200 BAUD MODEM IC 

__^_^B^ Features; 

_^^^^3Hp • liOOHaud 

•Plffli™ 1 •■■OPir, 
^1I|1' JJ •SVoits Only 

SLtaoo $129.00 



64K CMOS RAM 

S100(200nS) 

Uses 271 S's s 0/1000 

or6116's OH-v? 

AsMmbled A Tested 3399.00 



8 B SnronnKW 



4K 

RAMS 



MOSTEK 

29$*. 



200.000 pieces in 
itocfc — prfCid to move 
SaroeaEMK4027excopl lmS 
rolreah MKW015 4Kk1 RAM 



STEPPER MOTOR 

Gperolos &y apply <" : J 
12V DC in one direc- 
tion and then revers- 
ing polarity (pr square 
v.-.kOI Uses 12VDC, 
Clock Wise Rotation, 
Rated 3 RPM at 4 
P.P.S. With a 5 degree 
stepping .ir :;'■■; 

10 for $39.95 




4K STATIC RAM 
&ELL-OFF 

10/$9.90 



l^ffiTV* buide; 
I 1 ForZ-flObi 



Snnt-Q aa TMS4044 

designed specificai-V 
based systems . Thra 
i* a hjH-apee 4Kxl HAM. 450n3. 

Order P/N Zilog 6104*4 white supply lasts. 



Zilog 

Z8CPU 

with 

TINY 

BASIC 

Debug prog. $49.95 

Plus 6132 companion 
quasi-static RAM 29,95 



^ 



Stepper Motor 



*&* 



USED IN 

DATA 

PRODUCTS 

PRINTER 
$19.95 o;:. 



CONNECTORS 



0G25P {F1S23B1 

DB25S Fomale 

Hood 

Sol wiih Hood, Sale 

22/44 5/T. KIM 
43/6$ S/T. MOT 

50/100 5-100 Conneclor W/W 
50/iDO S-iOO ConiVKlof S/r 



S3.25 

3.75 
1 26 
7 50 
2-95 
850 
4,95 

3.as 



PARALLEL ALPHA NUMERIC 
PRINTER 



9p i& Column i-' iMi': prints 16 riLnYiaricas columns plus 3 
^^9K0^^ columns which have mart* alpha and othei notations. 
t>th wheel has 12 positions wilh position 12 bEanfc 
Position 1 1 on numerical columns have decimal point or *. Utilizes 2.75" 
wid& adding machine tape and a dual color ink ribbon Input data para lo: 
wilhfourbil BCPcompanatorcircuittscheiTHilio provided]. Print rale. 3 lines 
per second. Operaiing voilaga 22-28VDC with typical cycle time of 
34oms. Sue 6'yw * 3 ■ v h x 5*-» ' Dp New, S 1 7 . 50 ea . 3/S45 



16001 HHDQ 

21002 COM 

ZM 005 

ZflOA II EA 
F-tt |J3»i 1B» 

2890 IBS* 

race B7ti 

SOCQA 4 76 



DOCS'" SH95 

2301 »90 

ZOOM MH 

5QCOJL -was 

6602 »Q5 

650JA ie» 

1MS100 »9S 

oooo ii ra 

eooce ifl« 



Hi)i 



Bnw 

BOSS 14H 

KB 1399 

B0T3M 3490 

BT» 4*94 

674S 4S9S 

on* sow 

SOH 490i 

i. 100 ISSJB9 



7BKI5K 

7BM0B 

79M.Q 

LMtOeAH 

LM300H 

LM301CN 

UVI304H 

LM30CH 

LiJt307Chl 

LM308CM 

LM309K 

LM310CN 

LM311D/CN 

UM312H 

LM317T 



Q^ P LM319hVI- 



01167201637.95 
S2B4-S4K &50 
4I1B-2 109 

4116-2 a/1295 
2101 



2102 

2IL022 

21L.02-4 

2111 

2112 

2"4 

2114L-2 

2114L-4 

aias 



.79 

149 
1 29 
349 

3.49 
139 
326 
2.29 

Q99 



2147 £6 99 

41 1 S-09 

:■■: .iti) 

1101 .99 

1103 .09 

4027 4.69 

4044 399 
4050 
4000 



4tl5 
42O0 
4402 

52B0 



4.69 
4S9 
309 
1.48 

7.05 
109 
4&0 



i.'.iij:. 1 ,:^ 




8155 59.95 
H\>i£ 0.06 
6202 £9,« 
8205 2C9 
8212 2.75 
8^14 4.05 
8216 2.75 
8224 2 95 
6226 2.95 
6226 3 95 
8243 9.60 
6250 14 95 
6261 650 
B253 11.95 

6256 4 50 

6257 9 50 



0259 S3 95 
3275 19 .95 
8279 &50 
0610 4.75 
6820 0.50 
0621 6.50 
0623 1050 
8834 16.95 
8845 22 95 
6S47 27 95 
0850 5.25 
B852 6.25 
S860 10.95 
636210.95 
B875 5 95 
6860 249 



06047 ssz.es 

08488 10.95 

46505 22 96 

0520 5.95 

0522 9 95 

6530-X 24.95 

6532 17.95 

6551 19 95 

ZB0-P1O 6.50 

Z60A-P1O 9.S0 

Z60-CTC 6.50 

Z80A-CTC 960 

Z80-DMA 19.95 
Z60A-OMA 27.95 

Z60-SIO 24.05 

Z80A-SIO 29.95 



MOS PROMS 



:ti:-ii?k^b]TS 

2732£-'.K>8]TS 
?7iCi/?510.5V 
(2K*flf TS 
TMS27tfl.5V,12V 
375fl BV. |450fl5] 



27[B(4SCnS] £5 75 
27i»4(£OA5l 5 25 
1702A 675 

MW5203AO 1450 
MM5204O 995 



BBaa 



1311-001 ,5tfl Upffr 1155 
25F1'0Ui&V|Lcmh ID as 
tttJ'ASIUfiVtlmir \*'A 
MCU«nfJ ASCII Shfaj 1 2 9i 
WCUWMS Milh Symbol 1 1 if, 
MCUrt7M«|ruCflnlrdl3iS 
HJS 

ztts 

HH 
M H 

<j ■■■, 

I us 

: UO 



I7r"l<i1 I 1 -* 
ini Dunrtwr 

1.791 -01 EkaJftwy 
'.-^ -:i?r« '■■■■'. 
l.'MOD DSFIHH 

!E1l OiU 5* ji.-ji-w 
."■■(JCta.C^-ij-.-f 

<.'IH.|BfJ( 

9701 iDHhwy 

a f -:-i q 1 1 1 s 

WC6 Vdl Iq PrKj Ojiw 
»Hfl J"r D»l KO 
H«L6St-l 
l40ii(.Si.bn 

OKOipi?* 



DACCA 

HIM» IH 

MM F^Kign Cwitoi 4 SO 

mmiFtatMOiNtiMjUa 

■RiiBjeifv i;v. an 

*.ys<ei4vinJ(5-J4vi ssa 

IMKD7 I*i 

IMi5JP3 |« 

ZJHUSHi l» 

IGriBAanH ?i*A 

UC14411 il» 

AfiV 1**5 

nkumi q-ql. 

nusoiii 1 6 hi 

INS»D 1S«5 

VE-:i?t 13 75 

AViMCC 1371 



i?1i 






LOW PROFILE 
SOCKETS [TIN] 



6 pin LP 
t* pin LP 

1G pin LP 

T^pinlP 
20 pin LP 
22 pin LP 
24 pin LP 
26 pin IP 
AO pin LP 



52 

?3 



59 
.38 



.27 

3r 



3L IVIBEWRAP 
SOCKETS (GOLD) 



8 pin WW 
lOpHiWWrTnil 
14 p. n WW 
16 pin WW 
16 pen WW 
20pnWW 
22 pin WW 
24fwn WW 
26 pin WW 
40 pin WW 



l 16 
I 45 
1.35 



-03 

.73 



1.06 
1-35 
1.26 
1 53 
2.09 



1 23 
1.14 



SUPER IC CLOS 



LM313hVH 

LM320K-X>;■ 

Lf4320T-XX' 

LM320i+XX- 

LM323K 

LM324K 

LM337K 

LM336K 

LM339N 

LM340K-X>;- 

LM340T-XX' 

LM340H.XX■ 

UM344H 

LMJ4BN 

LM350K 

LM35BCN 

LM380N 

LM372N 

LM370U 

LM377H 

LM38QCN/K 

LM3S1N 

LM363T 



U.i367N 

LM390N 

NE531V/T 

NE555V 

NE5&6N 

N£561T 

NE5C5N.-I- 

WEseOHA' 

NE567V/H 

NE592» 

LM702H 

LM709l*H 

LM710WH 

LM71 1 W/H 

LM716M 

LM723hVH 

LM733M/H 

LM730N 

LM741CSUH 

LM741CM-14 

LM747N/H 

LM746N/H 

LM760CW 

LM1310M 

MCI 330 

MC1350 

MCI 358 



74SO0 5 ,39 

74S02 43 

74B03 

74S04 

74S05 

74SOB 

74S09 

7431 

74S11 

74S15 

74320 

74322 

74S30 

74S32 

74S38 

74S40 

74S51 

74304 

74S65 

74S74 

74388 

74S112 

743113 

74SH4 



S5.95 

1 40 

1 49 

2.95 

09 

35 



3 25 
29 
98 
149 
1.25 
69 
1.75 
170 
140 
1.25 
1.3S 
139 
1.25 
4.95 
.95 
5,95 

ess 

95 
175 

1 25 

1.25 
1 95 
1.20 
5.60 
98 
1.49 
195 
3.75 
2.75 
1,25 
1.78 
195 
3-25 
1,40 
1.95 
3.75 
39 
.99 
19J95 
1-25 



39 

1 95 



96 
1.15 



.19 

.75 



2.95 
1.90 



1.S5 
1,75 



LM1414N 
LM1458CN/N 

MCKSSN 
MC1469N 
LM143QM 

LM155BM 
U1 1.620: J 
LW1850N 

LMiasaN 

LM2111N 

LM2GO0N 
LM^^OiH 

LM2917N 
CA3013T 
CA30J8T 
CA3021T 
CA3023T 
CA3035T 
CA3039T 
CA'.0--GN 
LM3053W 
CA3059N 
CA3050N 
CA3C«2N 
LM3065N 
CA3080T 
CA30B1« 
CAaOBSN 
CA3DB3W 

CAWv3.N 
CA3DBBH 

CA3O0?N 
CAB I SOT 
CA3I40T 
CA3146M 
CA3IB0T 
CA3100H 
CA341QH 
MC3423H 
MC34eOW 
5G3524N 
CAJ600N 
LM390OK 
LM3905N 

LMaaooN 

LM3914M 
LM3915N 

LM3916ht 
HC4T31N 

5=lC4t36N 
RC4151N 
RC4194TK 
RC4195TK 

ULN2001 

LU-H2Q03 

SN75450N 

SN75451N 

SN75452N 

3N754-$3N 

SN75454N 

SN75491H 

SN75492M 

SW75493M 

SN75494N 

TL494CN 

TL490CP 



1 SO 
.95 
95 

3 10 
1.75 
99 
250 
2.95 
2.19 
199 
3 49 
299 

2 76 
1.29 
1.29 
1.40 
3.19 



1.49 
1,29 
1 69 
1.69 
1 55 
80 
2.99 
349 
1.99 
1.30 
1.30 
2.49 



1.49 
3.95 
3,96 
3.35 



3.75 
3.95 

3.75 
295 



5.40 
1.25 
1.50 



4,20 
1.85 



62 



42 



£1 

745124 389 

745133 .54 

745134 .60 

745135 1.15 

745138 1.89 
74513B 129 

745139 1.29 

745140 ,73 
745151 1.29 
74S153 159 
74S157 1.29 
74S156 129 
745160 2.79 

745174 1.49 

745175 149 
?4S1B8 2.69 

745194 1.89 

745195 169 
746196 1.B9 
74S240 2.75 
745541 2.75 
745242 2.99 
746243 2.99 



745244 S2.99 

745251 1 35 

746253 135 

745257 1 29 

745259 1 29 
745200 .75 

745260 2 79 
74SZB7 2.99 
743268 2.55 

745373 310 

745374 3.10 
74S387 2.75 

745471 7.95 

745472 7-96 

745473 795 
745-17-i 0^ 
745475 995 
743570 5.75 

745571 5.75 

745572 695 

745573 &95 
74S940 2 90 
743941 290 



DIP 
SWITCHES 



2 Position 

4 Position 

5 Position 

6 Politico 



S .99 
1.19 



1 35 




MUFFIN® FAN 

The dependable, lew 
cost, largest selling fan 
!or commercial cooling 
applicationa. 

• 1 05dm Iron air dolivofy 

* 4 66* sq x l 50" Osep. 
Woight- 17 oi 

SPECIAL PURCHASE 




<* $9.50h. 



EOUT SPECIALS 



LAN2O03 

74LS560 

74LS377 

74LS241 

6J5S 

6561 HAM 

LM733CH 

MQ1414 



2/S1 .99 
3/1 09 
2/1,99 
27tiffl 
095 
295 
3/199 
3/1 .99 



2H6121 3/S1 00 

5IG 2052 3 95 

745207 1 05 

2758 EPROM 2 95 
74173/8T10 5/t.99 

Z60ACPU 4.95 

6522 0.95 

6502 CPU 5 95 



SCoSA CPU 
2102 RAtA 
•000 RAW 

&X300CP1.P 
745337 



2:95 
75 

1.49 
1495 
196 



370B EPROM 6/2995 
74L533 3/1.00 

2114 8/14.50 



5027 CAT 


SO 95 


11C24 


695 


95H03 


289 


W- -;■:;', 


5.99 


■y.2- RAM 


1-99 


EMM4402 


1 99 


1103 RAM 


3/1 50 


8700 A/D 


2/1095 
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fl Btail: 1 3 1 9 £. E binge r. Sanl i Ana CA 92 J OS 
1714] 5588013 

M2 W. Trimble. San Jme.CA 95131 
[4081 940-7010 
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national semi -.'..'.;: ■ pamasonic - QUALITY - Name brand products from natona v r&coq/ized manufacturers, chemicals - ahies* plessey* molex 

I AAVIO" CHEMWIK- BISHOP GRAPHICS - 1ST UUJHt '" nam* uibuu fi*vvu+** nuns uattvttaitf tawgmceu ftmHUtmwwwr*, MACHINE • OIAM0N0 TOOL.- V* 

VISA AftlES • PUESSEY ■ MOLEX - AAVID • E £ 



MACHINE • DIAMOND TOOL - UNGAR * GC CH . 

AS INSTRUMENTS • ITT ■ A "P PRODUCTS ■ DlA II 

i-.v: MACWNt* LfNGAfl * GC CHEMICALS * A „,,„„„„ ,, t „■ nrjJ n .. £ . , ruw „>. „ , l*JO TOOL - UNGAR * GC CH£M<CALS ' ARIES !' 

national semicom a i ffl ■ . -. :,pNic - jfl vtfisS—_Vofutpe Discounts ■ ^Ocm [PjMBtrt y Pricing • Toft Free 800 Number chemicals, ■ aries ■ PiisSEV ■ moljx * e 

fheUitrllfat'kKl 



SERVICE - Computerized order processing and inventory control 
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QUALITY parts at DISCOUNT PRICES 




$17.50 each 



AUTOMATIC 
RECORD CHANGER 

B.S.R. WOEL C136R/C/3 

PLAYS WtS/73 RECORDS 

* KINI SIZE; S l/V X 1J" 

INCLUDES DUST CC^R AND 
PUASTtC CASE CNOT PICTUBEDJ 
yiTH FRCNT CUT HUT TO FIT 
STEBEO UNIT CNOT IHCtUBEO). 



JOYSTICK 

PRECISiCN 

device... 

contains 1« 

50* CEHTEB 

TAPPED ALPS 
POTS, S 4. 76 




VARACTOR 
MODE :■. ■ 
MVa2Q5 ^iui 

S0O FOR 350.00 



MITSUMI 

MODEL UES-A55F 
VARACTOR UHF 
TUNER 

t- FREQ PAM3E 

VVR 4 '0 - 38S mz 
WTEM*V INPUT 
300 oms 
r $25,00 each 
'?l\3r 10rorS220.00 




0-15VDC 




BLACK PLASTIC 
CASE ^ajajf". 

PAC-TEC 




SERIES c agg^e^e 



BLACK PLASTIC ENCLOSURE 
ADJUSTABLE httGHT PROM 
1.63" 10 1.93"; KIDTH 
6.65"; DEPTH 8". BUILT- 
IN STAND OFPS FOR F».C 
BOARDS - .FRONT #» BACK 
PANELS NOT INCLUDED.. 

SS .S3 PER CASE 



PHOTO-PLASH 

35 MFD 330 VOLT 

I" X 5/B" DIA. ig j 
f+St_EACH, ,. ^^ 

10 FOR 54,00 l£_J 

170 MFD 330 VOLT 

I l/B" X 7/S" 

? pan ii.io /io for sz.oo 
600 MFD 360 VOLT 

3 1/2" HIGH X 1" DIA. 
SI . 00 fA. 10 FOR $9.00 



MB 



750 MFD 330 VOLT 

1" HIGH X 1 I A" DIA. 
Si.gS EACH ID FOR 511.00 



COMPUTER 

GRADE 
CAPACITOR 

I7QO mid. 150 VDC S2.00 

! 1/3" DIA X 1 IIV HIGH 

3,600 mW. 

40 VDC SLOP 
I 3/5" DIA. X 3" MI 
6,400 mid. 

60VDC S2-50 
I 3/B*o» X i [ft* 
1 2,000 m((J.4OVDCS3.O0 

J" 01A X k ItW HIGH 
18,000 mid, 75 VDC S4.00 
Z 1/2" DIA X 4 1/2" HIGH 
22,000 mid. 15 VDC 
1" d,* X Z !/2*«iDH $2.00 
22,000 m(o:.40VDC 
2" DIA. X £." HIGH S3.00 

24.000mld. 30VDC, o 

I J/i," DIA x V hi S3.50 

31,000 mid. 15 VDC 

1 3,">" DIA X *" '<! S2.50 

72 ,000 mid. 15 VDC 

J" DIA. X 4" HIGH $SL50 

COMPUTER GRADE 
CAPACITOR SPECIAL 

180,000 mid. at 6V 

2V DIA X Mi" HIGH S I .30 

CLAHPS TO FIT CAPAGIFDP5 Kx «« 




DC WALL 
TRANSFORMER 



ALL ARE US VAC 
PLUG IN 



4 VDC al TO MA 
S.B VDC al 129 HA 
9 VDC it 100 HA 
>VDC II 225 HA 
22 VDC itoOMA 



J 2.50 
S2.S0 
9 2.00 
J 3.00 
S2.50 



TRANSFORMERS 

120 volt 
primaries 



5.0 VOLTS ■! 750 MA 
fi VOLTS at ISO mA 
tag V. at 3 AMPS 
1B VOLTS at 350 MA 
IB VOLTS al 1 AMP 
IB V.C-T. al 2 AHP 

34 VOLTS al 250 mi 
20 VCT ■! 3 6 AMP 

35 V.C.T. al 1 AHP 
42 V.C.T. at 1.2AHP 
£5 V.CT it a AHP 



53.00 
11.25 
J6.50 
S2.0O 
1450 
15.50 
S2.S0 
SB.50 
J3.50 
34.50 
55.50 



L.E.D. 

STANDARD JUMBO 
DIFFUSED 

RED 10 FOR i 
GREEN 10 f or" $2.00 
YELLOW 10 FOR 32. DO „ 
FLASHER LED/ 1 ! 



• BO A 




.O/aTiX .OttB" It} FOR 
20mA it 1.75- ^ 5K 00 
700 FOR sis.oo 



LED HOLDERS 

TWO PIECE HOLDER © tfl 
FOR JUMBO LEO **■> 

iO FCW 65< 200 FOR $10,00 



8' LINE CORD 



^.OQ EACH. 



"10 FOB 548.50 



ppEE! SEND FOR OUR NEW rnincl 40 PAGE CATALOG ty££, 



KEYBOARD 

_ jw/ case 




TERHINATES TO FLEXIBLE 
CABLE WITH CONTACTS OH 
. 100 CENTERS. EDGE 
CONNECTOE INCLUDED... 
SJ».5Q PER KEYBOARD, CASE, 
AMD CONNECTOR 



EDGE CONNECTOR 



ALL ARE . 156" 5PACIM3 

15/30 GOLD 

SOLDER EYELET 52,0 EACH 

18/36 GOLD 

SOLDER ETELET fcLjU.EAGH 

22/44 GOLD 

SOLDERTAIL (P.C. STYLE) 
32. SO EA 10 FOR $22. 50 

22/44 TIN 

SOLDERTAIL CP.C. STYLE) 
$1.35 EA 10 FDR 312. SO 

22/44 GOLD 

SOLDER EYELET S2,5p £ACH 



4PDT RELAY 

■ U H-rHLlTH. 

-:■-.•"•:: *■ 
1 » T*li i t £r>i 

■ UMdrj U HiJ|.|» til Iter 

S1. 70 EACH 

■PKiiveeirkallnckf 

L A r-.,;. I au A N Tlf ItS AhT A !L Atl L E 



S VDC RELAY 

MINIATURE 
0+F.D.T. 

5 AMP CONTACTS 
FUJUIT5U U FBR32.O00& 
$1.75 EA 10 / 16.00 



4 WATT STEREO AMP 

ASSEMBLY INCLUDES VDLUHE. BALANCE AHO TONE CONTROLS, 
CERAMIC PHONE INPUT. U»* tNPUT AhO & CHM OUTPUT FOR 
SPEAKER OR HEADPHONES , 
OPERATES ON I? VAC (? SOBMA. 
U^ak. VSftOUP- A90VE 13 VOLT TRANSFORMER 

"is cceal for this application 

$t,,SP EACH 




13 VDC RELAY 

CONTACT: S.P.N.C. 
10 AMP liD VAC 
ENERGIZE COIL TO 
OPEN CONTACT,, .. 
tOILt 13 VDC 6SQ CMMS 
SPECIAL PRICE $l*fltt.-EACU 




NNEL LIGHT ORGAN 

EASILY HOOKS INTO STEREO SPEAKERS 
AND ALLOWS 110 VAC LIGHTS TO DANCE 
HITH MUSIC, TW3 SEPARATE 110 VAC 
CUTPirrS FCS HIGH AM> LOM FREQUENCY 
AUDIO SIGNALS. USE TWO ORGANS FOR 

STEEE0 -- $6.50 PER UNIT 

COLOR LIGHT STRING AVAILABLE $1.75 EA 



6 volt 9amp/hr 

RECHARGEABLE 



CF 



ELFCMER ■ EP690 
SOLID GEL CELL 
5 l/I" X ■» 1/V 

X 2 3/1" 

S15-00 EACH 



BLACK LIGHT 
(ULTRAVIOLET) 



G.E. I F&T5BL S2.50 each 



o 

z 
o 

CC 
r- 
O 
LU 
-J 
LU- 

6 

Q 

< 
120 




FOOT CONTROL 
WITH SIDE SWITCH 

MEASURES •* J/V X S l/~" 

WITH 100 K. LENEAR POT AND 

MCMENTARY S,P,D.T. SWITCH, 

$6.5.0 EACH 




CANNOHXiJtA-3 13 
CONNECJOr 

5 PROMS 
CHASSIS MOUNT 
COfiNECTOR 

t Z.OO EACH 

10 for Sifl.oo 




CRYSTALS 

CASE STYLE HC33/U 

^1 COLORBURST 
7 M ™ : I 35?».5*5 KC 

53.50 EACH I SI. 00 EACH 



SLIDE POTS 

tp =i==5 500K 



2 7/8"LG 
1 3/V TRAVEL 



linear taper 

EACH 



DUAL lOO K 

AUDIO TAPER 

SLIDEPOT 

3 l/2 rh Lore 

2 1/2" TKAVEL. s '.^° "CH 



EQUIPMENT SLIDES. ^'^y-TRAK hodel 



<M'FT OrdU 510 00 

■ e.-.\d %? MJ 
Shipping US* 

» Ptrjrppi S*npp,nq 
NO COD 1 



3 SECTION. LENGTH 22' 
HOLDS TO 85 LBS, EXTEM3S 25" 

S3 .00 PER PAIR SOME HARDWARE INCLUDED 



C300S 
CLOSED. 



MINI-PUSH 
BUTTON 

S.P.S.T* MCMENTARY ' 

NORMALLY OPEN 
UV BUSHING 
}bi EACH 10_FQ£.^i i 25 

100 FOR S 50.0O 

SPECIFY COLOR: P£D d BvKf., 

WHITE . &KEEN, YELLOW. 



KEY SWITCH 




S.RS.T. 

<t »H=S S 125 VAC 
XEY REMOVES BOTH 
POSITIONS $3.50 EA 



LIGHTED 
PUSH BUTTON 



P. 



RED LIGHTED 120 VAC 

, SkP.S.T. 
"POWER" PRINTED ON 
FACE. MOtNTS IN 
7/B r ' SQUARE HOLE.. 
$1.50 EA 10/ 413,50 



MINIATURE 
C VDC RELAY 

SUPER SMALL 5 POT 
BE LAV; OOLD COBALT 
CCNTACTS^ RATED 
AT JO VDC; HIGHLY 
SENSITIVE, TTL DIRECT DRIVE 
PQSSL&LE, OPERATES FROM W.3 
TO & V, COIL RES. ??Q 0HM + 
I 3/16" x 13/32" % 7/16" 
AROMAT . RSB-&V 
Si. SD EAl>I 
10 FOR. $13.50 



METAL OXIDE VARISTOR 



G.E. * VS2ZA1Z 
50 VOLTS, HCHlNAL 
D.C. VOLTAOE. 5/8" 



01AMETER. 3 mg. y [ , M 



TOLL FHEE ORDERS ONLY 

1-800 -MS-SJ3! 

(ORDER ONLY) 

ALASKA- HAWAII. CALIF 

OR INFORMATION 121 3) 3B0-8OO0 



JCT) 



CIRCLE S5 ON FREE INFORMATION CARD 




MORE GAIN 

THAN A VARACTOR UHF TUNER 



SATISFACTION 

GUARANTEED 

$15.00 

Freq. Rango UHF470- 

889MHiCl ran ii!lsl4.fi3 
Output Channol 3. 
Available on ibooasl: Ch 2 or 4. 
Part No. 820 

Modified High Gain Tuner S15.D0 

1 . The first thing we do is change the standard 
diode found in every tuner to a Hot Carrier 
Diode. 

2. The tuners output is then measured and 
compared to our computer derived chart 
from which we determine the correct 
value coil to add across the IF output for 
maximum Pre- Peaked gain. 

3. The tuner is fed a standard 1 Qdb antenna 
input, and while monitoring the output on 
our Spectrum Analyzer, the tuner is tuned 
to the desired channel and its oscillator is 
offset for the desired output frequency as 
follows: 

Ch. 2:58Mhz Ch. 3: 63Mhz Ctl, 4: 68Mhz 
We call this stop peaking because the tuners output looks like 
a peak on out spectrum analyze; and ihe highest point ol thai 
peak is actually adjusted lor the de&iied output. 

4. Finally, we measure the tuners output one 
more time which is again compared to our 
computer derived performance chart to 
ascertain the correct value of the second 
coil which is added to the tuners internal 
connections. 

Tins procedure was developed try GILCO and ils our computes 
derived performance charts that make our tuner better. Thai's 
because almost every tuner gels a dillereni value coil oetore 
it's peaked and Ihen a ddlerenl value c«l after it's peaked. The 
combinations are endless and the way we determine the values 
is oil 



PRINTED CIRCUIT BOARDS 



Part No, B21 Printed Circuit foam $17.00 

1 . This Printed Circuit Board uses only one 
jumper, others use 9. 

2. The component layout is screen printed on 
the Component side of the pre-drilled P/C 
Board. 

3. The solder side of the P/C Board is covered 
with High Temperature Solder Resist for 
ease of assembly. 

4. This P/C board was designed to take advan- 
tage of the Gilco High Gain Tuner which 
means its circuitry is simpler and more 
efficient than those circuits that require 
inferior Varactor Tuners. 



ELECTRON C PARTS K TS 



Part No. B22 Complete Parts Kit $80.00 

All resistors (3D), Poteniiomelers (1-SK, 3 10k), Panel Mount 
Potentiometer (1 0K>. Electrolytic Capacitors (G). Ceramic and 
Mylar Disc Capacitors (35). Variable Capacitors {A), All inter- 
grated Circuits (7). Voltage Regulator. Heat Sink, Diodes (4). re 
Sockets (4-8 pin, 3-14 pin), Power Transformer (24VJ1A), Coll 
Kit with No. 26 wire (4), Speaker (4"-3 Oi.). Standoffs. Coaxial 
oable, All misc. Hardware, etc. All parts are individually 
packaged and labeled. 

All components including the wire. Hardware, Coaxial Cable and 
heat sinks are included in the parts kit. This means your as- 
sembly time from start to linish is only 4 hours. 

Order all 3. B20. B21 , 022 110.00 

Order 5 each, 820, B21, B22 95.00/set 



ACCESSORIES: AMPLIFIERS 



Part No 

A02 



Kit 518.00 



New 2 Stage Low 
Noise 28db gain RF 
Amplifier Specially 
designed for kit builders 
Newt Stage Low Kit $10.50 
Noise 1 4db gain 
Amplifier 

75-300 OHM matching 
Transformer. 

Coaxial Connectors. . . .3 

Mall order only. Sand chock nr money ordarto: 
GILCO INTERNATIONAL, INC. 

P. 0. Boi MIT, Coral Slbtet. PL 33124 
Tel. (3D5) 823-5891 Pot COD orders add 10% snipping 
and handling or lor orders over $50. add 5%, 
PL it ikitnti add 5v, gates tax. Plaiia write tor man ■ 



A03 



A04 



F59 



$1.00 
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12" B&W MONITOR 




VIDEO 100 by AMDEK 

FULL 

FACTORY 

WARRANTY 



*79 



95 



for APPLE 

16K RAM CARD 

Language Transparent 
COEX FACTORY $CQ95 



WARRANTY 



SV*" Floppy 

DISKEnES 

All Certified-1 00% Guaranteed 

BOXof100...*149°° 
Above with *;.«-__ 

Hub Rings $189.00 



FLOPPY DISK DRIVE 



From Fourth Dimension Systems 
with « Track Zero Micro Switch 
• DOS 3.2.1 & DOS 3.3 
• CP/M and PASCAL 
DESIGNED 
FOR YOUR 
APPLE" .... 
Controller Card 
for above $99.00 



<287 86 



COEX 80-FT D p°RTN M fl T R RIX 

• Interface with Apple," Centronics 
RS-232, IEEE-488 

• 9x7 Dot Matrix, 80 CPS, 
Bi-Directional Printing < 

• 2K Buffered Memory L 

• 80, 96, 132 Columns, Graphics 
and Block Printing 

• Selectable Char Pitch, Line 
Spacing and Feed 

COEX Interface Card to APPLE $49.95 




00 



VISION-80® 

80x24 Video Display Card 

Vista ComputerCompany's new Vision-80 board is a sophisticated 
yet easy to use video display card for the Apple~ computer. 



$ 249 



EXTENDER CARDS 



for APPLE.. 
forl.B.M.... 



$16.95 
$19.95 




PROTOTYPING CARDS 



for APPLE.. 
forl.B.M.... 



$19.95 
$49.95 



PARALLEL INTERFACE 

EPSON TO APPLE 

New From 

COEX 



$AQ95 CABLE 

*t5l INCLUDED 



"Have You Kissed Your Computer Lately" 

Components Express, Inc. 

1380 E. Edinger • Santa Ana, Calif. 92705 • 714/558-3972 

Torms of Sale: Cash, Checks, Credit Cards, M.O., C.O.D. Calif, residents add 6% sales tax. 



DISCOUNT TEST EQUIPMENT 

LOWEST PRICES AND IMMEDIATE DELIVERY FOR OVER 40 YEARS 



KEITHLEY 




130 



3V4 Digit* 5 
Fund ions ■ 
0.5% DCV 
Accuracy 

$122 




135 



4'A Digit • 
0,05% DCV 
Accuracy « 
5 Functions 



$229 



B&K 



1405 



1479BP 




5 MHz 3" Scope • 
lOmV/Dlvlsion Vertical 
Sensitivity • More 



Dual Trace 30 MHz Trig- 
gered ■ 1.1. 7nS Rise Time 
■ SmVfcm Vertical Serv 
sitlvlty • Probes ■ More 



$285 



$697 



FLUKE 



8024B 



I 


3»Diglt«11 
■ Functions • 
0.1 % DC Ac- 
curacy • 
Safety 


Li^al 


fl 


Designed 


i™ *■ -^ 


r^ 


Tesi Leads 


• •», 


\w 


$229 





8062A 

4W. Digit * 
Full Func- 
tions And 
Ranges • 
True RMS to 
30 kHz * 
0.05% DC 
Accuracy 



$269 



SOAR 



8050 



80S0 



LEADER 

LBO 522 



LBO 524L 



HICKOCK 



30 ranoes • 
Overload Pro- 


m 


3*4 Digit 
Auto Zero • 


tection • B 


* 


Decimal * 


Functions • 
Continuity 
Beeper • 
Leads * Bat . 


• 

.... 


Polarity & 
Low Battery 
* Full Over- 
load Protec- 


Fuse 




tion • Bat' • 





LX303 



$89.95 



$75 



Leads * Fuse 



New Model • 20 MHz 
Dual Trace • 0,5 mV Sen- 
sitlvlty * More 



$740 






New Model • 35 MHi 
Dual Trace • 0.5 mV Sen- 
sitivity < Mora ^ 

$1206 





3 V* Digit • 


.[TITO 


19 Ranges 




And Func- 


P±«* 


lions ■ Auto 


I*— . 


Zero • 1 % 


Ih—rf. 


DC Accuracy 




LX304 

All Features 
Ol LX303 • 
Auto Dec- 
imal • Low 
Battery In- 
dicator * 
Diode And 
Transltor 



$91 



Test 



$96 



WM. B. ALLEN SUPPLY 

1601 Basin Street, New Orleans, LA 70116 



Over 70,000 electronic items 
in stock for immediate delivery. 






CALL TOLL FREE 

800 535-9593 

LOUISIANA TOLL FREE 800 462-9520 



> 

c 
> 

< 

to 

s 

121 
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' 




fIJrmula international inc. *_w 

12603 CRENSHAW BOULEVARD • HAWTHORNE. CALIFORNIA 90250 • (213) 973- 1921 %t 




SPECIAL $16.50 



LASER 
SUPER LANTERN 
Bfllliiml fluofffscenl lantern 
wiin 3" 6 watt floorwccnt 
lube Features include 
Powerful din«C1 beam spOt- 
lighl wiih 6V prefocus bulb; 
Buimi horn. - ailhar con- 
sum a* time interval^ of 
sonic alarm Twin blinker 
■red im tksir dashing or red 
& amber fiastunrj, on time 
interval a. -fully id | us Labi D 
nylon Strap Operates Irom 

D wo omencs or plugs 
into vehicle cigar lighter 
Eockei 




PROFESSIONAL FM WIRELESS 
MICROPHONE 

Mad* byonaafthalaadlitfgJapinaiamanulacture'a Th.ii 
f a cl a r f *i iambi ad FM wii iIiii rn. c rophona i x powae ad by 
twD AA ma baTlBtita II Iranamita in tha ranga Otflfl-lOB 
MH: Elantant la bulll bn ■ ptaitic. tuba ryp* cm-ia wilh an 
omni'diraetioripl atactronlc condantor nucioph^na unH 
By using a atandard FM ladjo signal can tit hoard any- 
where en a Giii-int ten Sound qui hiy waa judgad 'vary 
Good " MOD El W£M>3S ON SALE 

WAS S 11 6.50 $.25 each 



GOOD NEWS FOR HI-FI NUTS! 

tmroducincj ow TA-2000 200 warn PP Supar Mirror 
Amplrhar Kii 

By vhM Four tiagat el modam f.P Supai Mnror CiicuiE. 
T H D and Tl M #ra k*pi undar 01 % at ritad output' 
SPECIFICATIONS. :WW RMS into 4 Of fltl 



■ Q|g 1».W0H;<*1 >*') 
*OdB.- ldfl 

* 3vm barter than lOOdfe 

■ UaHhanOCNV (era! 




MODEL TA< 2000 

$63,95 per kit 




TR-T47 DC SERVO POWER SUPPLY 
FOR TA-2000 

DC Servo feedback circuit makes this power 
supply a mu*t far our TA-2000 amplifier. The 
TR-747 will monitor Ihe operating conditions of 
Ihe TA-20QQ power amplifiers. MODEL TH-74? 

$24.95 per kit 



Ho FtO LWnti 



OUR PRICE J41.50 

Add! Banal 

(TranamlEt>*r> 

AT J3I.Q0 aach 
MURA WMS^t* 



CRYSTAL CONTROLLED 

WIRELESS MICROPHONE 

SYSTEM 

Trarnmrttar FET mic Egr lUt 
30Hz 1KK.HJ raaponaa. X'la! 
controlled +9 MNrAM Band 
nVrnanca 100 
MW oulpuE I range apfwom 
rmla) fot rahabla 
long rang a (fin*' 
mipfiop Powar ad 
by a 9V radio b*t- 
EBry 1 1 ncl udndl 
Racoiuar X J ia1 
conironad tockt 
on 49 MHi trinirnrttor ilfjnal. On panel VU malar, mon 
rtors. Cha ajnna* strength hflm |ha nuejophona Standard 
phoivi- jack, gullet connaztign 1g ■ PA h> gthar phone 
mpu: IrVhilianc mttudaid Tn-n pKafasajcHial a*! n idaallOr 
on ataaa. m hald church, In hAuaa or outdoor uia. 




SANYO ANTENNA SIGNAL BOOSTER 

Tim Bootlat li apacially daaignad 'w UHF Channel ,14- 

£3] Attar h-utalLmg |betwnen the antenna Input cable and 
lha UHF 1unii| lhis urtil 'witl provida 1 minimum of IQdB 
oatin, ihM ia apprc^irri^ah/ 2 timaa battar than rgu aia sob- 
monow IdajilforthoiawholwainapaninwmEatJurtcannot 
pUtupanovldQOrarrlBnna Small in fcUla. Ofltyl" * 1 Vr"*V 



Supply vohaga ia IS VDC. Back In Stock 




SOLAR CELLS 
5V 2GOMA Idaal lot all kund* of auiar prC^cta. eaMa can 
ba put in aafti a to douCMJa votuoa or paraHal to doubla 
currant S1 39 oa 



POCKET LIGHT 
ComplvEe wMh 5" fluorescent tube 
powerful bulb and handy Strap Run* 
on 3 RCS 15 V "C"' Slffl DatlorieS (not 
included] It's a practical, convenient. 
powerful spotlight and Fluorescent lighi 
Its supenor quelMy is idflat for Indoor or 
outdoor uie 

LOW PRICE 57.50 



SAN Y O U H F VA H ACTOR TUNER 

FOR UHF CHANNEL 14-B3 

Tunmoj voltaga -1-*2SVDC Input imp*dinc« 75ft fF 
Sand width 7-16HHf htoi'i* Tigura 11 5dB Man. Sh^i 2tV .. 
IWiH" Supply voluoalSVDC 

Medal 1 1 5B-403A, Vi *ao IP *t OMHt 

Modal 115-B-40SA. V4da« IF 6Z EMHr 

S35-00 u. 

Tunh 1 ia Lha rrw>t impQrUnl part al lha ofawfc. Cbfi't lit 

9am* SlS.OO tur»r» fool ygu 

All wvta ara brand n*w front Sanyo. Whan otdarinfj plaaaa 



n«mbar ^, 



REGULATED DUAL VOLTAGE SUPPLY KIT 

i 10-30 VDC H 25-0 ma adruatacH'a. fully raotriitad Hit 

parti, Pillar mpicrlD.'i If: i halt [ 



4nclud«a all aJacfaruc 
ainlii. and PC Board 



$12.50 pair kit 




ARRIVALS 



MARK IV— 15 STEP 
LED POWER LEVEL INDICATOR KIT 

Tbla nrw alorao laval indicator Vrt ccminti ot 3B 4-c.gfcr 
LE Di 1 1 & par channell io tndtff ata lha aound lavnl output 01 
T»ur ampMar from -3&0B to +3d0 Coma* wnh a wall 
datkanad lUk Kraan prntad pJasiic panat and haa a iiJaeior 
iwjtchlDallcwIloa^nijOf graduat ourput ir.dicaLmj Pwir 
auppty ia 6-12VDC wrth THG en board meut lamnivrrf con' 
volt Thai unn can uror*- with mv ampufia* from 1W to 
200W1 Kit includai: 70 pel drrvar Iraniiatgrl, 38 pel 
matchad 4-oolof LEO'a, ti\ otbar ataetronic eemponanta. 
F*C Board and front panat 

MAflk IV KIT 
S31.60 



6-WAYA/C ADAPTOR 
11DVAC Oi.lsM *V *W 4V 15 

■-arcc 



•TACK MOUNT CABINETS 
lata wmMnWav ■•o"i i • td ■ »•- 

ffllCC 
IT » 



II 



*31W 




PROFESSIONAL REGULATED 

VARISLE DC POWER SUPPLY KIT 

Al I aolid iiai ■ e if tuhry wrth high aHicrartev powar iranai*- 

t-sr 2SD3BB and IC vellaoja raoulator MCI 733 Output 

woftaga can bi adjuilad fram 0-30V at 1* durrrnl Imtrtad 
or 0-1 BV at 2A currant limltad Intarnat raalatanca t> ta»a 
Chan 0.0051!. rippla and neiaa lata than ImV. dual on 
panal matara foe vohaga and amp reading, alio whh on 
board LEO and audiblDgvar load iridioatOr. KiECOmaiwrth 
pre-drillad PC Board, matrucuona, ill nacaiaary alac- 
troniC COmponantl, tran»lormar and a proHaaslgnal Igok- 
ingmBtRlcabinit Thabaal prDjactlgric hoot and tha moat 
uaaful inilrument for lapaiimm Build ana (odlV' 



MODEL TRBflA 
1 EVDC 9 2 A 




MODEL TRB9B 

D-30VDC | IA 



S59.&D Par Kit 




SUPER FM WIRELESS MIC KIT — MARK III 

Th i n«w daslgnad circuil uh4 Moti FREO FET tnanaillotl 
nrlHi 2 itaoa pra-amp. Tranimlrti FM ranga (H-lMHHi) up 
to 1 blocki awnnr and wfth Ota uttra aamlttva tondjanaar 

I corral with lha kit aBOwt you k> pdck Up 
und alHfl IS FL a«ay. Kll moudaa HI Hactrortc park 
OKC ooila and PC Board P owh k auppiy 9VDC, 
FMC-1» 

111.W Prr K,\ 



FLUOHESCENTAUDIO LEVEL MONITOR 

Thia ia thai kind ol VU monitor that ia bamg uiad by moat 
amplifier manufacturer!. I C I Ml a Uiad Ed limplirf CHCUtt 
layout. Eiay to aaaamcla and can bo uiadwrth ill powar 
lava! amplrlian Powar raajuir-amant 12VDC. 



TE-221 KIT 

For J u 5t S2 5 '&-D 
;L. iMtiJ SloehJ 




ELECTRONIC SWITCH KIT 
CONDENSER TYPE Touch On -Tow* Off. Uaaa 7473 |C 
and1?VraJor $5.50 



POWER SUPPLY KIT 
0-30VOG REaULATEO Uaas UA723 and 2N30SS powar 
uanui tgf Output can be adjunad Prom O-30V 9 3A. Com- 

piata with PC Bovd and all ataetfonie pana. 

TRAAISFOHMER 59 SO *■ 
POWcFt SUPPLY KIT$10.S0*a. 



FLUORESCENT ilGHT DRIVER KIT 

1 2V &C Powarad bonta up 9 ■ 1 5 Watt Ftuoraacanl Lipht 
Tubaa ld*allor earnpar, outdoor^ airlo or boat KrlmcEud*! 
high voftaoa coil, pgwar traninlor. heal iaik. all gihar atac- 
tronic parU and PC Board LiQht tuba tat mokigawl 
M.50 P*r Kn 



ELECTRONIC DUAL SPEAKER PROTECTOR 
Cuii off whan cn-LUit ■■ ahortad or evar leadod to pretaet 

your implsriar aa waft aa your ipaakan. A muii lor OCL 
ckcurta, KIT FORM $$.75 o.i. 



FOR INFORMATION 
CALL (213) 973-1921 




A GOOD BUY 

m it ses.oo 



120W PURE DC POWER STEREO AMP KIT 

Gattnig powar hungry from your amiM amp? Hava to watch 
your hu dga-E' Hara' a a good lotut ion 1 Th a TA-flOO la a pura 
DC ampliliar with a buitt In pro amp All GOUplirtg cap Bel- 
ion ira illminitad to ofva you a trua taptoductlon ol tha 
mujic On board ton* and wolumt cgJiUgb eomtiinad wjth 
buihlT In powaHr luppty miri Ena TA- SCO lha rnost compact 
atat*u amp availabla SpaciilcithOnl: BOW n 1 into BSi 
Fracj ranga OHi-\O0KHi±3dS THD OlXor battar. S/N 
ratio BOdo. SanartJvrty - 3mV pnta 47K Powar Raquira~ 
mrnl ±24-40 Valla. 




• SPECiAL* 
EXCELLENT PRICE 1 
MOOEL 001 0034 

$25 50 Per Kit 



510 BO aa 



TA-323 60 WATTS TOTAL 
SOW + 30W STEREO AMP KIT 

Thli ia a aolid itata all tr intii tor circuilrv with on board 
lTaroop(a-ampforrrv&st mi c rgcJ-ton* gj phona input Power 
output Cfl»pt0Y» 2 parra matching Dariington TranrtiEora 
drivan by the popular 2N3M3 Deiv*J Tramtinori FuLJfbUilt 
cfn board controEi tor, volum*. balanca, tribli and bait 
Powar auppry laquiraa 4BVCT I 9A oranitwnw. THD ol 
bail Ihinfll!; balwaen IDOHf-lOKlUr H lull powar 1,30 
Waltl + » WBEta Igadtod unto Bf 1| . 



1 WATT AUDIO AMP 

All parlfl V9 pfa-aaiambJad on a imnl PC Board Suppty 
Votlaga S-9VDC SPECIAL PRICE $1 .95 



6 W AUDIO AMP KIT 
THAR TO with Voluma Control P&nrar Supply 6-1 B VDC 



OUTSIDE CALIFORNIA 
PHONE ORDERS ONLY 

AUDIO FREQUENCY SPECTRUM 
ANALYSER KIT TA-2SO0 

Thli Audio Fraquanoy Spootrum Analyaar inatyaai judiD 
aignill in 10 oct ava» ovar a dynamic ranga ol 30dB The 
EochniojUB allow: tha aound color align introducad by 
unwantad roam and apaakar natonaneaa to ba BUbaian- 
Eially aMmlnalad. 

The TA-2BOO provldaa a visual preaamlaEiOn Of Eh* charrg- 
uig apaotfum thru too 'ad LED diaplaya, aa you can act- 
ually aaa proof of tha aquatixad aound you'va ach<a¥«d 
Tha TA'29CO kit coma* wrth all lha eloctranre cpmpo- 
nanli.lC* prndnlladPC board Eha initrucliont and ■ 13 ' 
Rack Mount typa metal cabjnat with protoaaianal illk- 
ictaan prmtad franl pantl 

O Input Senait.viH, Tape Monlt(ir/1 OmV - lBmV EOK 13. 
SpBjfcar TarminaL'O 2W ■ 100W Bll 

a Diaplay Laval Banoa fall octivia] 3dB par tlap/-1 4dfl 
to -4dB 

a Ollay Tima fl KHi| FalVlBdB/B Slow/BdB/i 

• Powai input 1I7VW 220V AC SO/60 Hi 

a Pawn Conaumption 3BW 

a tiimanaiani 4S24W] > 1D2|H:. H 2BOiD| mm 
$93.50 par kit 



CALL TOLL FREE 
1-800-672-8758 




TA-t&OO KIT 


,f3S 


SSI 35 


Powar Tranatonma 


$24 00 ea. 





JaaElaa- 



100W CLASS A POWER AMP KIT 

Dynamic fltaa Claa* "A ckcurt daugn makaa thia unit 
uniqua In it* claia Cryital claar. 100 watta powar guSpui 
will latnfif tha riMti picky tana. A parfact eombinalion 
wrth tha TA t020lowT1M itarao pra-amp. 
SpatifTieitiona: * Output powar lOOW RMS into Bit. 
12BWHMSInto4Dj a Fraojuanef raaponia tOHi-IOQKHt 
a THD laaa than 0.fl1% oB/N ratio battar than BOdft 
* fnpul aanaitivrlV lVnuu * Powar lupply ±40V « BA 



LOW TIM DC STEREO PRE-AMP KIT TA-1020 

I ncoTperatai brand- naw DC dai ign lhal gnma a fraquaney 
reapuna* from 0>100Kruj ±0,SdB, Addad faaturaa tlka 
tona dataat and loudness ccnlial Ifl-E ygu tallgr your awn 
fragjuanoy aupptlai to allmlnal* power llucluatloht 
Spacificatrona' »THD/TIMI#if than 00SK a Fraquaney 
raaponia DC to 1 OOKHi *05dB a HI AA davralion £0.2dB 
* S/N ratio baltar lhan TOdR * Sanihrvrty Phono JmV | 
47H7Aux 1 0OmV TOO K a Output level 1 3V * Man output 
1SV aTonacomroiaBaiillOdBS SOHi/TraUa s 1 OdB 
fc» I BHr * Powar auppty * J4V0C B 0BA Krt comaa with 
raoulaiad powar aupply. all you naad (a a 4BVCT itanafor- 
m*r» oA 



Only $44.50 



"FISHER" 30 WATT STEREO AMP 

MAIN AUP (15W ' 2). Kll lnduo*a 2 pea. Hahar PA 301 
Hybrid IC, Ml aktclrontc pirLa wilh PC Board. Povaar lupply 
jltVDC (not Incluctadl, Powar band arilh KF iS-ldBl 
Vbftapa gain 33dfl . M-Hi^ MKHr 

Strpar Buy 
Only $11.50 



ULTRASONIC SWITCH KIT 

Kit inClUDiB lha Uttra Sonic Traniduciis 2 PC Bdlrda for I 
Eranimattar and racaiw, all ataetfonie part* and kwtrup 
tiona £ny to build and i lot of uiaa luch aa ramcrta control 
for TV, garage: dow, alarm iy»[am or COUntar Dnrl Opanktax | 

by R-12VDC. 

$15.50 «. 



WHISTLE ACTIVATED SWITCH BOARD 
AH boarda ara pra- aaiamhtad and taaEad Tour wfuttla io na I 

FET condanpar rmcrophona from a diatanco,. at tar ai 30 I 
I not away jaanarLrvHy can &o aiairf adjuil*d| wlit lurn lha | 
iwrteh on and il you whrttle again, it will um off Ideal 
ramota control toy a. alactncal applianc* such aa lighta. c 
fat pan TV, HhFi radio or othar pfOpKti Unit worfca on I 
•VOC 

model sea S4.60 a* 



MiiumuMt Order Si 00/Culll R«*tfl 

ilfr« T*a Phtirwr 0'ffnrt Acctpted on 
VISA erMC DNtV NO C O D \ Pric*. Sufr 
|NCt t(J Chant]- WilNjij! ' 



dti CIRCLE 44 ON FREE INFORMATION CARD shipping and hand, n 

Undar K0 00 PMthaaa Ova* nfiO.Od Purctujia 



Oui.Mfa i:^,t unit Ma Una b Canada) 



25- 



tOx 
TO* 



STORE HOURS 

MOW FRI 10-7 
SAT 10-6 



S* t 



^■^k 



■J-^N. 



"^ A ^r m S 
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^RMULA INTERNATIONAL INC. 

12603 CRENSHAW. BOULEVARD • HAWTHORNE. CALIFORNIA 90250 • (213) 973-1921 

Experience the Pineapple Computer System 




THE 



Pineapple 

48K Color Computer Kit 
Features: $ f± A COO 



• 6502 MPU 



per kit 



• Color graphics Shipping & insurance 

a r (within USA) 

• Numeric key pad $12.00 
■*■ Game paddle jacks on both sides 

• Speaker volume control on the back 

• Expansion slots 

Easy to assemble! All components are clearly silk screened on the circuit board. 
Kit includes pre-drilled double sided PC Board, all integrated circuits, sockets, 
professional high-impact plastic casing, keyboards, connectors and switching 
powersupply. no c.o.d. orders Dealer inquiries invited. 



5 1 A" Flexible Disc Sale 

Why buy other brands when you can buy WABASH discs 
for much less and backed by 1 year factory warranty. 



All discs come with Hub Rings 



PART# 

M13A411X 
M43A411X 
M53A411X 
M14A411X 
F111111X 



DESCRIPTION 

5»" SSDD Soft Sector 
5V4" SSDD 10 Hard Sector 
514" SSDD 16 Hard Sector 
5«" DSDD Soft Sector 
8" SSSD IBM compatible 



10-99 
$2.25 
$2.25 
$2.25 
$3.65 
$2.45 



100-499 
$2.15 
$2.15 
$2.15 
$3.45 
$2.25 



PRICE 

500-999 
$2.05 
$2.05 
$2.05 
$3.15 
$2.15 



1 KUp 
$1.90 
$1.90 
$1.90 
$2.90 
$2.00 



F131211X B" SSDD 26 sectors 128 bytes $3.05 $2.80 $2.60 $2,50 



SAVE ON OUR 5V«" DISC DRIVE 

* 100% Apple® Compatible! 
Much more quiet than the 
Shugart Drives. 

$310.00 Each 

$399.00 Each 

(with controller) 




JOYSTICKS & GAME PADDLES 




FOR INFORMATION 
«LL (213) 97: 

MONITORS 

B&W (Sanyo) $150.00 

Hi-Res Green (Sanyo) $155.00 

Hl-Res Green (Le Monitor) $120.00 

Hi-Res Amber (Le Monitor) $156.00 

B&W (Sanyo) $127.00 

B&W Hi-Res (Sanyo) $210.00 

Green Hi-Res (Sanyo) $217,00 

Green (Le Monitor) $11 2,00 

Green Hi-Res (Le Monitor) $148.00 

Amber Hi-Res . (Le Monitor) $217,00 

B&W (Amdek) S 99,00 

Green Hi-Res (Amdek) $195.00 

Color (Amdek) $395.00 

Color (Sanyo) $435.00 

' Hi-Res Color (Sanyo) $895.00 



UTSIDE CALIFORNI 
HONE ORDERS ONL 



Joysticks by TG- Products 
Joysticks by Kraft Systems . . . 
Game- Pad dies by TG-Products 
Game-Paddles, Adam & Eve . . 
Select-A-Port by TG-Products . 

CALL TOLL FREI 
10-672-8758 



$49.50 
$55.00 

S32.D0 
$32,00 
$49.50 





SAVE MORE ON OUR BULK 5 1 /," DISC! 



We are not allowed to use the name of the manufacturer. 
Who cares! Our goal is to save you money! You know 
who they are if you saw our ad the last few times, 

FACTORY PACKED, 100 DISCS PER BOX for just $1.85 ea. 
COMES WITH HUB RING AND WRITE PROTECT, 



16K RAM CARD KIT FOR YOUR 
APPLE® COMPUTER 

Kit includes: High Quality P.C. Board • 8 ea. 4116 (200ns) • 
All the IC's & parts • 16-pin Dip wire • Easy to assemble. 
You can do it in less than 30 minutes! 



$59.95 per kit 




CIRCLE 44 ON FREE INFORMATION CARD 



Qyn.rta Crtl »i"«< NUn«bC«wW 



IHIPfrlNO AND HAHOtlNa CHJMQCB 
t«OOQ PunhM« Owr so GO PubK«m 

in •» 



Minimum Oifi lie 00 1 Cam AiikMMt MM tS\ 
Stan la*. PfcOM OlOan Acc*pla4 wi VISA w UC 
OhLY. NO C D.O.'a. PiIsm auojatl la rningo 
tfrllhoul r ' 



mm 



STORE HOURS 

MONFRI — 107 

SAT — 104 



• AOPIe II a legltnntf mdcnujlfc of APPLE COMPUTERS INC 



*^ A *ef M •& 




o 



o 

Q 

< 
CL 



MP Systems 
f MPSysTtMs 

MP SYSTEMS 

M P Systems 



Fast. Reliable Service is Our 
Specialty. 



MP SYSTEMS 

WILL IMPROVE 

YOUR MEMORY.. . 

16K EXPANSION KIT 64K EXPANSION KIT 
8 pes 41 16 200 ns 9 pes 4164 200 ns 



$11.95 



$74.25 



AND DRIVE YOU 

IMVs™ tnduslry Standard 5 1/4" Winchester Disfc 

Drive 

6mB SB65 0O 

Siemens'" B Floppy Disk Dnve 

FDD lOO-fl $300 00 



FRANKLIN ACE 1000 
$1350.00 



APPLE CLOCKCHfP 



2708 
2732 



EPROMS 

. - 5 65 2716 :.. 
. 9 00 2532 . . 



5 50 

12 00 



DB CONNECTOR 

DB25P lRS232f $2 95 

OB25S [Femalel 4 25 

Hood 1 80 

DB9P 2 50 

DB9S 3.37 

Couer 1 10 

DB1SP 3 77 

DB1 5S : 4 21 

Cover 1 25 



6500 FAMILY 

R6502P . ... S 6 95 

R6511P 34 55 

R6520P .. 4 00 

R6522P 6.20 

R6S32P 3 55 

R6545P 17 65 

H6551P 8 75 



LPS II" 

High resolution tugn speed hghi pen. lor Apple H" 
ccmipuiets Compatible wilh F*anfclm Ace 1000 



ASK FOR FREE FLYER 

ASK FOR QUANTITY PRICING 



SI 00. 00 mini m urn order. 

Terms COD. Prepaid or credit to rated lirm*. 

F.O.B.: Lagurta Hills, CA. 

Shipping charges will be added. 

All pricing subject lo change wilhoul notice. 

Call for quantity pricing. 

Bank cards accepted: MasterCard. Visa 



.MPSysTEMs 

23341 DEL LAGO 
LAGUNA HILLS. CA 926S3 
(714) 770-6411 



DON'T 
FORGET 




USE 

YOUR 

READER 

SERVICE 

CARD 



00006000000000000 


6fil00fcf 000D00B00S0O 


E0J5 - 


CHANEY 


• UjfMDuM 0'J«- S^OO 






a 

CL 




12' 







^ 
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PO BOX27038 DENVER COLO B0227 PHONE OROEHS 303-781-5750 


E3HWJ 






Eteclfflno hit bHtl ipftwdtnj qiuliFj' eltctronc Mi 


nwubni- ftUnKtHinf Ytm pfovid* i fctfttry fot iht buEttcff 


■ 


fcrr ccmmNcmi ippJotoftl. Hiflh Schooti TH>*Schoe*S 


Opetlltd Mi ira <\ towti yvi rniy wuh Ea prorfO* i cue 


43 


12 


Univtrsir*s»rriJho6byi«s form* lOftan ind #e necm lilt 


Wl rtccynnxnd thjt ywi U» i low wJCtw MWirmg iron ma 


jrrxi mil gam Ine tnevwrnJi Oi Mtufted ChJney Etetftronpci bl 


■need ouiiily rosin e&rt joW when «aemwin(i join tact 


buiHWi. Wh now al»P ok* f 60 ufnOUfl Vti — nuny it not 


Buildo) Our Hi ■: coin fewirAng iimJ "u" b«iuit tfcy a.i 





12 


narUtwanywtwiSK A*0tc*r MstCH^niD^l-rjEteftHl 


IhOfftH^ly tcMBit anfl dijHjned w 1m! *.rn cwe*r t j jemtwy 


ind drilled flUsi tpoiy PC toird HI nec«Hr> r'rel^xnc 


U*ir won^ mi hnl ime' 


pjr;s lixcspt 11 i-mltf on J It* ids) jnfl-Hiy Ca or>3ersr,ind 




I2i 

12 


4*^*" .^otN.^r 


.'■'^iiS^fc.'^ .J^iL 


12 




■^T^, •IpsEi*' 


|p ^S> 


12 

12) 


12 


: J5 VDC Ce^lil Ouiry Cu Cl«fr Kjf C47J6 $14 95 


G Sound trtDCfs Ctawnlkir Kil tM?,' SU % 


hi 


H 


vJ TMfohow An^f« M £*m Jfl 95 


t J San fttHJinct MoniEor Kil teW 5 J ?S 





12 


| iJ0VACbp/nr5«|«n«nSil C4735 115 M 


f '. LKpit Smutnn Sound OerieWhy Kit C4t&| S4» 
fl Nvifl itnf* Eir^ron^: Onjin K.I £4736 5 S 95 


T 3 OameJ Cc*jr Oram Ki( [yyo j 9 ^ 


• 


1*1 


L 120 VAC Vim3*b Slroh LiQhl Kir C307i S 9 95 


1 . EKctiWfcc Wn*H m Fortimt Jftl C3$0$ S 9.54 

[ : EhKiwc cam tuht Kit e*3*9s5 9y 


12 


o 


EMnwc SW M»hjr*fl Kit E4723 £?9 95 


; E Kir&nic ftgrtu 0« Kil G4724 f 13 9$ 


r | execitfrrfl DtCbon Mlkir Kil U5lC S 3 75 




r TO Nolf SaLfltJ Syr,1J>fW!»r Kit 0472? £11.95 


M«»l LotHOi K 1 C4515 S ■)« 


12 


12 


I. . 2¥E'C Electronic Wirn.ns JtWier KjF C3J57 £ 7 95 


; VHF TV) OK-Illlc 6: C4531 14 04 


!. 4VDC Electronic Strobe FUHW Kd CMflB £ 7 55 


LI Time Ructa Tetttr Krt C45l« £350 


12 


: t?V 5irat» f Si-irwr Krl HSU Jt? 95 


1 AC Nilgrfl mm ** C.1K3 £ 5 75 






11 
12 


7 Photo Sim Tngper Kit C4S30 £ 6 50 


; Fnm Aum u ch.ni { 9.95 


: Sound Artim'od Ft>ata Street Tnjg*r Kjl C47« £ 9 55 


I . V>;lui( Detected Kit rj44B>j £ 5.00 


I H«?H Power 125VAC Stioot Liflhl Krf OE1G2 Sl6 95 


i . Molw Sp««4 C*i:rol Light Dunmc Kit C4555 1 4 50 


■ 


U!l 
(2 


' Dual Slrob* Liohl KiE C4623 11? 00 


L Him ScJ MoniMr Krt C4744 $ 1 50 


(1 


F IMrtSSUFrtSlnsbflACKit CM91 EM.95 


I . AC Teiter Kit CMt& I 1.50 


. 46WS Slivi Sfrat* DC Kil 04490 t16 95 


W : ; i!:,. Jp Alirm»:-i C45U JU.95 


■ 


hi 


r 46WS PNorj Strat* Run Kit C4512 £ 9 95 


' Si-"P#r5ur B *Cri»Mi5csniOandLitfiH(i[ C4654 JH H 


G 


121 


: Uri F- 4 iJnr KrE C32S7 1 2 53 


! 15 Wilt Sritn Kil C40ES J ^ 95 


! floiol Fyn fcl G4552 J 1 95 


[ : Teteemon* Buiy IndUtot Kd 0471? t 4 95 


■■■ 


H 


! in Stile L:d fii'.r-:- ". : CAIXS S7 95 


D Eiedronic Inliecvn Kd G4743 J 9.95 


12; 





; S*iimmEr,nc. Lghl Kit C4737 Ha 


. ' &giti* SC Tirw Kit C4656 S) 1 55 


I 5-10/* CJlUVW d>cir Qigpi Kit W71S S < H 


' Stroboscope Kd C407D SM55 





■'! 


1 ScnrtJ JkJjviMd Kenctn Sirabt Kd C4 739 19 95 


LiDS:erHPcM- Mt^fi Hi C466? £17 55 


I2i 



es 


! FflCuUDon Slir Kit ■,::: ';'• 115 95 


□ 5VDC SAme- p,g.:ii pgwtr Supptj Kil C4«G S 6 50 


! Snqimnta' LED Fliihir KH C44]-i X fi75 


□ Sigrul Tricir Kit H733 J 7 « 


C: 


. ; jpv LED Flasher Ki| CJ j c-7 S 4 9B 


■„; SrgnW InvKlBe KM C4513 £ 3 50 





E 


! Grfcn Hewn Wintir Krl C448i I 5 75 


i_ Kuan Qvxmt xii C451 1 £ 3 00 


L" Jumbo LED Fhuner K. I C'l'-E'.' J 2 50 


□ CuHtr Acouracy «H2 TimefclH Kd C4734 £ 4 50 


■' 


1- 


I , Dull Limn Fkisncr Kd| C44 B7 S 3 M 


C Oiartz Ac£iir*cy 60HZ 1QHT Wl 



O 


12 

13 

a 

ii 

12 

12 


: F'.-.h Cillm Kit DISH 5 3 50 


T\mt\mt Kil C4735 £ 7 50 


. PfiiMi Gun SecM 04 Li^nl Xi; C44B4 3 4 50 




Send For Your Free Copy of Kit Catalog #24 


- 


ATTENTION DEALERS 


Vit jic tooling lojr fleiler. Id idl imr litvt Ql fcrti 




Wt Drotnue liberal dHHWDti ind frntfl in^i eh1 any competitor* 




LM 


Lei! Dijirt Si 00 getl rdu yMI\kA' Wfile qi ull ho.i mare tnri>rmi1n>n 




■ 






. 


00 0000000(212 12' 12 00 000 0000000000000 000 



CIRCLE 66 ON FREE INFORMATION CARD 







Unit 


Unit 


64K DYNAMIC RAMS 




Price Z80A 


Price 


4164 


150ns 


7.50 Z80A CPU 


5.50 


4164 


200ns 


6.50 Z80A CTC 


5.50 






Z80A PIO 


5.50 


16K RAMS 




Z80A DART 


15.00 


4116 


150 ns 


1.75 Z80ADMA 


20.00 


4116 


200ns 


1.50 Z80ASIO/0 


20.00 






Z80A SIO/1 


20.00 


STATIC RAMS 




Z80A SI 0/2 


20.00 


201 6P1 


100ns 


7.00 




2016P 


150 ns 


6.00 8000 




61 16P-3 


150ns 


6.50 8035 


5.50 


6116LP-3 


150ns 


7.75 8039 


6.00 


21 14LC-3 


200ns 


2.00 8080 


6.00 


2114LC-1 


300ns 


1 .50 8080-9 


5.00 






8085 


6.00 


EPROMS 




8155 


6.00 


2716 


450ns 


3.75 8212 


1.50 


2716-1 


350ns 


6.00 8216 


1.50 


2732 


450ns 


5.75 8243 


4.00 


2732A-2 


200ns 


11.00 8251A 


4.00 


2764K 


250ns 


15.00 8255A-5 


4.00 


2764-4 


450ns 


13.00 




2764-3 


300ns 


14.00 




2532 


450ns 


6.50 




2564 


450ns 


13.00 




• MINIMUM ORDER : $25.00 


MONARCHY ENGINEERING 


INC. 






380' SWIFT AVENUE, UNIT 21 P0 BOX 5517 


• VISA & MASTERCARD 




SO SAN FRANCISCO, CA 94080 


ACCEPTED 




(415) 873-3055 




• PLEASE CALL FOR QUANTITY PRICING • PARTS 100% GUARANTEED ' PROMPT DELIVERY 


• CALIFORNIA RESIDENTS ADD 6V4 SALES TAX/SHIPPING CHARGE $3.00 UNDER 3 LBS. 



124 CIRCLE 61 ON FREE INFORMATION CARD 



Computer 




VISIT OUR RETAILSTORE 
AND RECE I VE A 5% DISCOUNT' 



3250 KELLER STREET, #9 



8000 



035 


6.95 


039 


7.59 


080 A 


3.90 


0S5A 


7.95 


OSS 


34.95 


1S5 


7,75 


156 


S. 75 


IBS 


29.00 


741 


39.00 


748 


14.95 


755 


29.95 


202 


27.95 


205 


3.45 


212 


1.80 


214 


3.75 


216 


1.75 


224 


2.45 


226 


1.80 


228 


4.50 


237 


19.00 


238 


4.75 



S239 

8243 

8250 

8251 

8253 

S253-5 

8255 

8255-5 

S257 

8259 

8272 

8275 

8279 

8279-5 

8282 

8283 

8284 

8286 

8287 

8288 

82S9 



4.75 

4,75 

14.90 

4.50 

8.75 

9.75 

4.50 

5.20 

8.50 

6.85 

39.00 

29.00 

9.25 

9,95 

6.50 

6.50 

5,50 

6.50 

6.50 

25.00 

49.00 



SANTA CLARA, CA 95050 



16K APPLE 
RAM CARD 

Upgrade your 48K Apple II 
to full S4K 

BARE BOARD 14.00 

KIT 39.90 

ASSEMBLED & TESTED 45.00 





EPROMS 




STATIC RAMS 




1702 


[lmJ 


3.00 


2101 


(450ns) 
(250ns LP) 


1.85 


2708 


(45ns) 


2.99 


21L02 


1.55 


2716 


(5v 450ns) 


3.49 


2111 


(450nsj 


2.49 


2716-1 


(5v 350ns) 


7.85 


2114 


(450ns) 
(3O0ns LP) 
(200ns LP) 


1.75 


2532 


(5v 450ns) 


7.85 


2114L-3 


1.85 


2732 


(5v 450nsj 


6.49 


2114L-2 


1.95 


2764 


(5v 450ns) 


Call 


TMM2016 


(200ns 


5.49 








TMM2016 


(150ns) 


6.49 


DYNAMIC RAMS 




TMM2016 
HM6116 


(100ns 
(200ns) 


7.49 
Call 








HM6116 


(150ns) 
(120 ns) 


Call 


4027 


(250ns) 


2,00 


HM6116 


Call 


4116 


(200nsi 


1.25 








4116 


(150ns) 


1.75 


LP 


= Low Power 




4164 


(200 ns) 


Call 









LEDS 



Jumbo Red 
Jumbo Green 
Jumbo Yellow 



10/1 .00 
6/1.00 

6/1,00 



CONNECTORS 



RS 232 
RS232 
RS232 



Male 3.00 

Female 3.50 
Hood 1,20 



74LS00 SERIES 



74LSO0 


.24 


74LS123 


.95 


74LS253 


.80 


74 LSO 1 


.24 


74LS124 


2.90 


74LS257 


.80 


74LS02 


.24 


74 LSI 2 5 


.95 


74LS258 


.80 


74 LSO 3 


.24 


74LS126 


.79 


74LS259 


2.80 


74LS04 


.24 


74L5132 


.75 


74LS260 


.60 


74 LSO 5 


.24 


74LS136 


.49 


74LS266 


.49 


74 LSO 8 


.24 


74LS137 


.95 


74LS273 


1.60 


74 LSI 


.24 


74LS138 


,75 


74LS275 


3.25 


74 LSI 1 


,30 


74LS139 


.75 


74LS279 


,49 


74 LSI 2 


.30 


74LS145 


1.10 


74LS280 


1.95 


74 LSI 3 


.40 


74LS147 


2.20 


74LS283 


.95 


74 LSI 4 


.89 


74LS148 


1.20 


74LS290 


1.20 


74 LSI 5 


.30 


74 LSI 51 


.75 


74LS293 


1.79 


74LS20 


.24 


74 LSI 5 3 


.75 


74LS295 


.99 


74LS21 


.30 


74LS154 


1.75 


74LS298 


.99 


74LS22 


.24 


74LS155 


.89 


74LS3 24 


1.75 


74LS26 


.30 


74LS156 


.89 


74LS352 


1.49 


74LS27 


.24 


74LS157 


.75 


74LS353 


1.49 


74LS28 


.30 


74LS158 


.75 


74LS363 


1.49 


74LS30 


.24 


74LS160 


.95 


74LS364 


1.95 


74LS32 


.36 


74LS161 


.95 


74LS365 


.89 


74LS33 


.55 


74LS162 


.95 


74LS366 


.89 


74LS37 


.55 


74LS163 


.95 


74LS367 


.69 


74LS38 


.35 


74 LSI 64 


.95 


74LS368 


.69 


74LS40 


.30 


74LS165 


,95 


74LS373 


.99 


74LS42 


.49 


74LS166 


1.95 


74LS374 


1.69 


74LS47 


.75 


74LS168 


1.69 


74LS377 


1.40 


74LS48 


.75 


74LS169 


1.69 


74LS378 


1.15 


74LS49 


.75 


74LS170 


1.69 


74LS379 


1.35 


74LS51 


.30 


74LS173 


.75 


74LS385 


1.89 


74LS54 


.35 


74LS174 


.89 


74LS386 


.59 


74LS5 5 


.35 


74LS175 


.89 


74LS390 


1.79 


74LS63 


1,20 


74LS181 


1.99 


74LS393 


1.79 


74LS73 


.39 


74LS1S9 


9.50 


74LS3 95 


1.59 


74LS74 


.44 


74LS190 


.89 


74LS399 


1.59 


7iLS75 


.49 


74LS191 


.89 


74LS424 


2.89 


74LS76 


.39 


74L5192 


.89 


74LS447 


.75 


74LS78 


.49 


74LS193 


.89 


74LS490 


1.89 


74LS83 


.75 


74LS194 


.89 


74LS668 


1.65 


74LS85 


.95 


74LS195 


.89 


74LS669 


1.85 


74LSB6 


.39 


74LS196 


.79 


74LS6 70 


2.10 


74LS90 


.65 


74LS197 


.79 


74LS674 


9.50 


74LS91 


.79 


74LS221 


1.10 


74LS6B2 


2.99 


74LS92 


.65 


74LS240 


.95 


74LS683 


2.39 


74LS93 


.59 


74LS241 


.95 


74LS684 


2.39 


74LS95 


.79 


74LS242 


1.79 


74LS685 


2.39 


74LS96 


.79 


74LS243 


1.79 


74LS688 


2.39 


74LS107 


.39 


74LS244 


.95 


74LS689 


2.39 


74LS109 


.39 


74LS245 


1.89 






74LS112 


.39 


74LS247 


.79 


81LS95 


1.65 


74LS113 


.39 


74LS248 


1.20 


81LS96 


1.65 


74LS114 


.49 


74LS249 


.89 


81LS97 


1.65 


74LS122 


.45 


74LS251 


1.25 


81LS98 


1.65 



zso 

Z80 A CPU 4.95 I 
ZSO A PIO 4.95 
ZSO A CTC 6.95 

Call for Complete List 



MICROPROCESSOR 

REAL-TIME CLOCK 

MSM 5832 

6.90 



WE WILL BEAT 

ANY COMPETITOR'S 

PRICES! 

Call before you buy 



6500 



6502 

6502A 

6504 

6505 

6507 

6520 

6522 

6532 

6551 



5.49 
9.45 
6.90 
7.65 
9.90 
4.35 
7.95 
9.95 
11.75 



UPGRADE 
YOUR 
APPLE 

or 
TRS-80 

4116 200ns 
8/10.00 





CRYSTALS 




32.768 KHZ 


1,90 


5.185 


3.90 


1,0 MHZ 


4.50 


5.7143 


3.90 


1.8432 


4.50 


6.5536 


3.90 


2.0 


3.90 


8.0 


3.00 


2.097152 


3.90 


10.0 


3.00 


2.4576 


3.90 


14.31818 


3.90 


3.276S 


3.90 


18.0 


3.00 


3.579545 


3.00 


18.432 


3.00 


4.0 


3.00 


20.0 


3.00 


5.0 


3.00 


22.1184 


3.00 


5.0688 


3,90 


32.0 


3.90 



Disc Controller 



1771 
1791 
1793 
1795 
1797 



16.00 
27.95 
29.95 
49.95 

■VS. its 



Interface 



8T26 

8T28 

8T95 

8T96 

8T97 

8T98 

DM8131 

DS8836 



1.65 

1.95 

.95 

.95 

.95 

.95 

2.90 

1.25 



ORDER TOLL FREE 

(BOO) 538-8800 
(800) 848-8008 

(CALIFORNIA RESIDENTS) 

ALL MERCHANDISE IS 100% GUARANTEED 



IC Sockets ST WAV 



8 PIN 
14 PIN 
16 PIN 
18 PIN 
20 PIN 
22 PIN 
24 PIN 
28 PIN 
40 PIN 



.10 
.12 
.15 
.20 
.25 
.25 
.25 
.35 
.40 



.49 

.50 

.57 

.85 

.99 

1.30 

1,40 

1.50 

1.80 



ST = Soldertall 
W/W = Wlrewrap 



CMOS 



4000 
4001 
4002 
4006 
4007 
4008 
4009 
4010 
4011 
4012 
4013 
4014 
4015 
4016 



.25 
.30 
.30 
.90 
.25 
.90 
.45 
.45 
.30 
.30 
.45 
.90 
.90 
.45 



LINEAR 



LM301 

LM308 

LM309K 

LM311 

LM317T 

LM317K 

LM318 

LM323K 

LM324 

LM337K 

LM339 

LM377 

LM3BQ 

LM386 

LM555 

LM556 

LM565 

LM566 

LM567 

LM723 

LM733 



.32 

.75 

1.25 

.64 

1.65 

1.70 

1.49 

3.75 

.59 

3.90 

.79 

2.25 

1.25 

1.00 

.38 

.65 

.95 

1.45 

.99 

.49 

.95 



LM741 

LM747 

LM748 

LM1310 

MC1330 

MC1350 

MC1358 

LM1414 

LM1458 

LM1488 

LM1489 

LM1800 

LM1839 

LM3900 

LM3909 

lm3s:j 

LM3915 

LM3916 

75451 

75452 

75453 



.29 

.75 

.49 

2.45 

1.69 

1.25 

1.69 

1.49 

.55 

.95 

.95 

2.45 

2.45 

.59 

.95 

3.70 

3.70 

3.70 

.35 

.35 

.35 



4017 
4013 
4019 
4020 
4021 
4022 
4023 
4024 
4025 
4026 
4027 
4028 
4029 
4030 
4034 
4035 
4040 
4041 
4042 
4043 
4044 
4046 
4047 
4049 
4050 
4015 
4053 
4060 
4066 
4068 
4069 
4070 
4071 
4072 
4073 
4075 
4076 
4078 
4081 



1.15 
.90 
.45 
.90 
.90 

1,10 
.35 
.75 
.35 

1.60 
.60 
.75 
.90 
.45 

2.90 
.85 
.90 

1.20 
.75 
.75 
.75 
.90 
.90 
.50 
.50 
.90 
.90 

1.39 
.75 
.39 
.30 
.35 
.30 
.30 
.30 
.30 
.90 
.30 
.30 



4082 
40S5 
4086 
4093 
4098 
4099 
4502 
4503 
4508 
4510 
4511 
4512 
4514 
4515 
4516 
4518 
4519 
4520 
4522 
4526 
4527 
4528 
4531 
4532 
4538 
4539 
4543 
4555 
4556 
4581 
4582 
4584 
4585 

80C07 
80C95 
80C96 
80C97 
80C98 



.30 

.90 

.90 

.90 

2.49 

1.90 

.90 

.60 

1.90 

,90 

.90 

.90 

1.20 

2.20 

1.50 

1.20 

1.20 

1.20 

1.20 

1.20 

1.90 

1.20 

.90 

1.90 

1.90 

1.90 

2.70 

.90 

.90 

1.90 

1.90 

.90 

.90 

.90 
.90 
.90 
.90 
1.15 



DoKqu 



■r %J l\\AU Computer Products, Inc. 

3250 Keller Street, #9 

Santa Clara, CA 95050 

(800) 538-8800 

Local Calif. Residents (408) 988-0697 



STORE HOURS: 

MON-FRI 8:30 A.M. -6:O0 P.M. 

SAT 10:00 A.M. -3:0O P.M. 



BankAmericaro 



i master charge i 



TERMS: For shipping include $2.00 for UPS 
Ground. $3.00 for UPS Blue Label Air. S10 00 
minimum order. Bay Area residents add 654% Sales 
Tax. California residents add 6% Sales Tax. We 
reserve the right to limit quantities and substitute 
manufacturer. Prices subject to change without 
notice. Send SASE for complete list. 
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MICROPROCESSOR COMPONENTS 
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PvM 170 liuartiei cwre^ri 




i'E! 5 1 C .'C 


j.n 


StlUl I/O |7.iCI «Hl RiCB B«m*d | 


1419 


IW-S IE- 1 ' 


*0 


Sfcull/CJILKMDIlDl 


!'■ V- 


J4& K1V1 


H 


S*iUll/rj|lxkiSYHCB] 


1 .. n 




i\t 


S*lj||/d 




£HH 


.'.! 


CPoiMv'iiah ^;bk mmh; 


419 


MM Clt 








UKUHI 


■ 


rAi*fAT[fs^*e^!^iP« /Trim 
L> r «1 M*«c^' AttHi f't-Jii 


■■ B 


;e:a dua 


M 


1799 


:t-:* p-i 


40 


F*fS*il L'O inwm C(H«irt*p 


193 


EKM bh [ 


■ 


Svu' I/O 1 r iC9 ms Ji.Cb nw! 


IB B 


74&* S10.' i 


H 


S«n*i.'0:.*:H!J:ai! 


■■; :.^ 


aw lie : 


m 


SvuluD>|t^ki5TiiCB< 


1099 


ntw ill i 


i* 


SjiuiJ/O 


M D r ; 


*M6 


m 


cru mifasaw «■ 6whj 


'■ :<;; 



Id Cnj Nm-SigwtM. 
40 Swit'Cawp Catt:(et& 
to e& r M*i. , Tn*f4;Pii'|iftii' , au'ii 
-eeOD/68000 SERIES 



55 95 
44 95 
3915 



HQBBBZ0 

UC«Jl 
UC5B2i 

inaou 



HAJwtnel«.idi]FUU 

TKtASuLtPAIJ 



MB0HI 
rilSSMi 
iKSt154 

',!:;;;:•; 

Cfl?12 
DP4214 
DPB21D 
DFK74 
CSPtH* 



iKntt-H ROM .;MCH4ja 4 . 
Ai>iienrarewtC(iTini Afijpiw 
Sl.-Sl-'on^i 'Sf nil Dili jUjp-if 
95HHSCfO*tilMQDCU 
24D04TJ4 MHuUUm 
£)jit i -.US 6i-i Irinj /UC*i:f.| 
UK 15 D-'iBi-fH-; 
fi*"*ft: PuipMi Inr Aojpiir 

trAjdCKl Prffl Corni inr 

- MftDA SERIES 



[*:s-nc, 



44 Sr.l^'PHftil 34tl lP»r 

tl liS3jll4AM-t.-B.il. 

» OUUDF^Fi«T«<-5Ui*|FiC3F4| 

24 Id i^twi .'Osirpgi. [7494 1 7- 

It Fncnlji lrU,Tjpl CpnQS 

IB hdtficbW flirt LVrvti 

11 Patklirau3»/Cmif 






SjUmn c«ff Ti-i r>Ji*n 7*i43ii 

urs/jo ji Srt am Cw^o* 1 7<5*M'i 

IBI44M1 34 i. 1 0Liwi*rJ3r44Sir« 515 

lif5I345 IB EB-lE^Kiybasd&KoaifLTtCOTl 4 49 

IKSB3J4 a »S*iitii*M.alin«ifti-|T4CB3) 4 95 

U45ST4F » Ckif^OKnMniriClili 1.95 

Ili5t34t a OspUrCwtraNf IMC9WI fl » 

>HS«;5CM tO *jf(i CW4P EM«r*f)||INSB74Q:i 10 95 

Qre25l a Prifl Canw wOW-SURn 1 41 

W4B3 34 Pr(q tnl^ji Imr 6 95 

DPtftS 441 Prog Pintail IM cm) ttl 

[7PBa7 44 Pf sg DMt Cwirsi 795 

□PI249 a Prig i ni viuol Onrti 495 

DF4JF5 44 Prog CRrCwmftw 29 95 

DPIJft 44 Pth knEmm/Dup'jy IMw'jm e 55 

DPfl.303 30 4Bnr-!i-Sll1en: t>:«tiJflal^aps 195 

DP1304 » (•t,lF>[>,* t | IOI y|fl tWlTf r 3 49 

OPUOir a BLvlbDlrKLwtimiuMr 7 41 

OPIUM 3fl J-M.BiOKcritfUiajHrrti' 3 49 

QF831Q » OeWU) -: 4 95 

DflJ'1 a ftw Uif r*S FV«hPH tnw 4» 
MICROPROCESSOR MANUALS ft DATA BOOKS 



uao 
u-tBFiaa 

ED4O0 
30001 
KCC2 

3DCD4 



■■ '.-:■ 

imrMjHi 

Ltw Uhbh 

IK irW CU-j Sg« 1 1405 us 1 
1911 UN CMOSlKiittflH ( 
1M Nat tnLvlKi Batt i.H-3 k :■ 
1917 Nl! .^jrEtoriiOSJoB I 
19S1N*! HL6apci6H&ji 

UUBKkMfrtpg ) 

CeKiUKktiTHea I 

14»:mt.£UUBQM|'t4: BB I 
*" — ' Lwrn 



I SB 

I N 
i« 
■t to 
BJ) 
LIS 



fyt*lt 
niu 

4027 

*11MI 
411W-3- 

411H-4 

4i5*n 'i: 

41WH-M3 
UM5ril 
MU43U 
UJUin 

wkuan 

HHScn ' 
WilSlH I 



H01 

fxi 

2112 
31 LW 
31,11 
3H2 
2114 
3114L 
31142 

31T4L ? 
3141-3 
3147 
3141 

'1154*44 

TU540J5 

5101 

Uk44»7 

HVGHV-3 

HUB1 r t 4 

HIKUfaP-^ 

7449 

74C970 

74C371 

74C929 

74:930 

71S1B9 

745300 

74S2» 

74S3W 

B2S13 

B2525 



DYNAMIC HAMS- 

"F*t 

IB rC74.i1 iJDOotl 

11 4«*i1 |3BOniF 

14 H 264.1 ,150fM 

it IB 3W-1 i HOW i 

tl IB 344vli|359ni 

IB U5&jl])5t»l 

II 4S.Ut*H3a>« 7 

tl 1D24»I ,i33fli3 

33 ;;45ii ar,lhi[ j 

Tl (OBCal [?KWiS Hfc*M4 

22 4<Wit TOOit 3Tir 

II 14.344i1 MSOni I 

II 1C.:M4hT?2Klni t 

IB it IB4.il i ."Mm; 1 

11 fl1!2lt |f»n S | 

— STATIC RAMS 

l< 25**1 I550H1 




it^inoi 



TJfiit 

l« 'OMil UWDI 

II lOMd nwmiLf 

IB 25fat I450MIS111 

Ifl 21t«t |45CmlMS 

II lOlttt HHmi 

II !C*4.4 |45CmiL P 

IB IL>2tit R90-1I 

II 10J4.4 iHJCiwijL ^ 

It 4«4»i lUitfi 

It 4C96.0 7D(11| 

IB LLT24J4 HhU| 

IB tOSfrl UMnii 

It I574i4 4 Mil: 

22 350*4 tUni CHOS 



71 ?j(4xi SODBiliCIMS 

71 KMExl .Itthij.1 f CU09 
II llit i5<y.siil3l 

72 754i* iftOn^CUOS |0551| 
II 35b4i .;*.OM!CV-3S 

II 1071" I i3-Mmi*iCM-3'S |6W i 
14 1074il i25fri»|CMOSlfi51B| 
iDI-'Si 31430 
lBOH|33Ji5 
IB*3| J34-11 
I33i4]3l0l 
IMMIOC 1934 1S|. 
"" IOC 17457491 



BrtflJH 

ti'U.lS 
B-'1F95 



ftfh-1 



I034H 



I702A 

sroi 

27055 

TUSftiB 

1M 52537 

TH 52554 

TU5JM6 

7714 

2''i ■ 

27K 

?7*.K 

WU27» 

HV27EhI 3 



H 
M 
34 

21 JCHIyB 

7J :..,.;: 

:i IUU 

34 TtHBifl 

3t rO-LBid 

74 J0*b4 

M HSU 

21 1Q74>1 

it I1BU 

a i H7 j 



-EPR0MS- 



25W 

loiiicfl r^isom-h 

1071*1 1 54011,1 5U00244 
" 450w|2n6 
!ir>.5IWJ£7532 
15Db>L 

3S0M1 
li&MI 



7451M 
74S24F 
745241 

■'-l::; : 
74S471 
74S477 
745471 

T4S4M 
745475 
745471 

745570 
74S571 
74S57J 
74S&71 
B2S23 
B2SII5 
SJS;JJ 
425121 
125129 
B3SI30 
B2S1B5 

■ 
MISTS 'US 

DMimieu 

::"-.:■". 



11 Jfii 
11 354a* 
11 li- 
ft 35b4 

20 Ji*t» 

H 5l2>4 

a 5i2<o 

24 51214 

74 512i4 



F«0UTS.4UflM| 
Hijm S B331 I 
;^OMi3. tan ' 
»0M r S iWM t| 
PROMT 5 ■€ :-*3 " s 



rrnaiV^Kii- 
71D7CPL 

mtCPi 

71IFCFV 

733)1. U5 
730VPC 

Tsocvaar 

F2DGCJF1 

7706CEV/PJ1* 

7»TA1I I (I 

TTOSifl 

FTMi?* 

731 S« 

77I5EV/KU* 

72KL4JJI 

F3IBC4JI 

F71BBP1 

731 7UI 

J317AtPi 

7334inL 

T2J4*m 

F340UE 
7343UA 

■^■j.,fc 
73W3E 

755BIPA 
75MIPO 
T511BCP* 
rftSKH 

7B2lJK;PA 
?831C:Pf 
75I1CCPD 
7643CEPO 
JBMCPA 
«MC-tHJ 

BWB.:cn: 

4DHCD0 
47T1CPA 
t2l2CPt 



F4QC 
F409 

.'4I4> 

rtcn 

^;:4 
F4W 

•'■:-* 
■4:;-: 



EU05KD5B(M(1Hl/r«air 
SUKhwWCfit) Hi 
T^SpwilR 

crCrup.m 

a 5*VM DKHt CAiW 

B CfcK:klkfwf*K>r 

zi 4F«ne :nosSi.w#j.!(hCir 

14 *Fute EWS*4y*Cm& Xi"L 

71 lD>7(Unf! CnntwL.A 

74 i&fffnpq C-HJI.WG* 

a ir>jitFf«t csuniircc 

H tD^HLtlDLl^ClCnittEflvAtarCA 

a t hgW LED L?P/D»n C*!Tlif t C 

tl ICQ 4 S ftj-: up CeLFtiET OH 

a tCKspiu-i. c«wiiiP 

48 5rjTtl*iLfchrKCl* 1TL 

II CUKft*ilVp5 F^^.-C^r^r- 

B CM>B5L>nJi^254PtC11nw 

II CUOSKOPtvg T*mt&vr«* 

Ifl CMQ5 BCD Frpg r Aw/Cgunttr 

I diCL5545TA|r 

It CM0S55&T<mr 

■ CUnOpiJkffipCamptriftar 

I CUOSOpAmfpDE Cnwr 

I CMOSEWOflfc-ptpirp 

Ifl CI4l35lr»apArPBC*~) 

It GIIOSOm*! Of Aire C4HO. 

It CUOSOwiOpA-imtaro 

I VHiat Gwnwhr 

It ffm locn {jirwilH 

IB Uc^tf.lMLL^jiilhnii-rilij-* 

5Cp(KnB4^-5APVaiBjl tiEfli 

" WlDil/irtficill* 



1595 
395 
1195 
lt.B5 

a» 

24 95 

19 95 

IS.H 

11 » 

1D.B 

79 95 

74 95 

4B5 

3S 

5 GO 

5 25 

■ 45 

?.» 

5UV 2 25 

5MV 7 95 

541V 3 94 

IBHV 5 i: 

'■DMV PM 

■C-UV 7 41 

7 95 

3 95 

lfi 15 

2.41 



7 95 




nowi i wtTssitti 

PflOUOC it-340, 
34 l07ld FTltOMT 5 ■.l^Kh^i, 
ft 41?i4 PWUQC IB3051 
11 517x4 PROMTS ^3Mi 
11 1021^1 FWMOC IB347I 



,Sc>' 74HC High Speed CMOS 



1021H.4 
II U-i 
24 517i| 
11 llit 

2S&4 



■ S (435137) 

PHOypt I77SI4I 

PWMTS (7FS15) 

PFtOMTS . J7513- 

PPlDUOe |77S31'| 

PHDUT5 127531 J 

PUPUP: i?7SI2| 



Ell 

UC447C* 

UCHM',7 

■ ■ 



I JC-Uul4 PfQV T 5. fllB4S4l1 
" I034d PfCUOC II2SI&M 

9074UJ PMSIT S (US HI j 
204ilI PBDUOC |B7SIB«| 
2CJ14«4 PWUTJ rt?S1*5l 
2tH*it PtWUOC I43S19G-I 
2LHfcl PlIDUT 5 (43S191) 

DATA ACQUISITION 

VMUdtK/KGPNwi 4-5VW BV 
II Fk»pjCnfcBM«AUpSj-il»n 
II 7 W0/AC8ft»r1v(D«OBa7L£l»l| 
11 IMD/ACv^W'rEVUOSOhCNI 
» l-MA/D'CAMWMtSi] 
Ifl I WO.'*Ctn>Vlr(Cf 7BHLW I 

a i-miA-'DCvmmvct-cii miaj 

43 »K IHMI U»rt ITP1H4333 



:-i ■■>:■:-. u n 

74«CCW 14 ti 

T 74HCUtM 14 75 

74HC0B 14 74 

74H£lB 14 75 

744IC2D It 75 

flUQ? 14 75 

74HC74 It J9 

T4HCT5 It 99 

744tC44 14 91 

74*lti» It 1 39 

^4HCUt>4 l? .HlhillUg 



MI-C1JB 1| 1 49 

FiWCia? 11 1.44J 

F4HC117 IB 1.19 

74HC15I It 1.19 

F*HC157 11 l 19 

ptHCiu it i a 

74.HCIG- II 1 a 

74HG144 14 1 a 

MHC171 IB 1)9 

"HCIPS IB 1.31 

F4HC747 14 3 ?9 



71HC743 

N'i-.H- 

7iriC364i 

riMC25Ci 

74MC373 

74HC374 

74HC5)] 

74>IC r j34 

74MC4J75 . . 

riHCi534 It 3 95 

74NC1445 It 4 94 



4 95 

3 95 

_ 3 9S 

a 395 

» 3 95 



/Programmable Array Logic (PALS) 



P* . 1.31-3 

»U.12H5 

»i UNI 

PHllCLl 
PAL12IB 
PAtiiLi 
pa.iLle 
PAliBKI 
PALi EM 
■ ■ ■■•' ■ 



ov* ii iNiibi ano 04 u-4 at'it I hi &■■="■' 

Hb 12 Will MO m GUI Ar i jf I Mrgn QutCVI] 
CftkW ttlrtpul AHp 01 0*lf Arrif I H«jK OulpKl) 
Ot'lJi 11 IWul AHO CH llH*I &Jli A."*? i L&w ftflftul | 
flto 13 1-flNfEAJta- pfllnr.ffHJ]H Anji |LP* OjI=W; 
dud 14 ■tnin.l .ttD-W hi*1Elf>ArT*f|Lfi«OLh>rll 
OtLil1H(*uLAIlC>CI |rnU?SlSATimw*0*flpiUL 
ft Ul 1 1 li\uE F!fc?rt " AE4D OR GJU *.-JT 
"ti ■' -:_■ I's; L'c Ul] H BatiMl] 



C04071 
C04Q7J 
C4M073 
CD4D71 
CD4075 
COU7B 
CQ407B. 
CEMflli 
CO+342 
C04W5 



CEH5D4 

CCMUF 

CT345C4 

CtH5ttl 

CCHlll 

CD4J12 

CD45I4 

CM51S 

CtM510 

CW5IB 

GtH51l 

GH9» ' 

CW5M 

E1H52B 

CD4529 

CQ4541 

C734543 

C0*4fi6 

C04543 

ZD* l M 

004723 

CD4724 

UCIUCN 

UG14U0 

VG14411 

UD144I3 

UCI4419 

HC14431 

MCt4UB 

MC14541 




1355 SHOREWAY ROAO T BELMONT, CA 94002 
1JB3 PHONE ORDERS WELCOME — (415) 592*8097 Tehx: 176043 
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CERCLE 43 ON FREE INFORMATION CARD 



consumer products POWER SUPPLIES — KEYBOARDS expand your memory 



SECURITY ALARM SYSTEMS 
Homs Alarm System 

» S,tfl -■ n-talt*l -en * PreS«1Ub-* W/iid^lduil 

a-mijii *«ji - no un. *«. ■ ir»m« w id-hc. 

I •■ i ■ " -i ;- -■•■■■■ ■■> ■.,-.:(■- 11: aii 

0«t £ fturf twiitu » *toa W hil*> rtokvetf |nd 

I iH5- M pw DO«?r rcr.iu-pl^rt in Cnr-Ai * L>.S 
lUH'M JUrrr |*K«ol >hll|H| toil IfcUWt 
* Sftlr - ewr^cti a'w nonlrni jWon wHi 
KA In j**o iro ten eulnv» i T-*am"is «*it«i 

[ M*J i pymKllnq *-tr% Bf IM*t Ijjrem 

ST-05 maw JUa» aplaw $B9J5 





Door Security System 



i eptnad 

>T f/pwug pKWnal rose 

* Pftnr Dm BV saitwp i ncH iwi * Sftitn in 



■ Can hi ■*■ ;c _ -.i:J ■-■ antAe pmh i 



ES-Q7 i 



$29.95 



Anti-Theft Auto Alarm System 

■ Mht* hwi 4 -scti-'rea wnen «« a cum a 
MM* AUrmWUHrtlh^3*BS - unlei-i Uif*ft 
■f to ncntf H-dipl W0» ■ lfrlrp Eultrg +•! ng| 
SHOnndiflam.* CodiHttrirnww 'IlHiPif 
AIM pwrr ■ Jfllr- 'ftnCMII mfttW LvlaU- 
OKr, KMJDl unil fane KT5TJ' KOjf] riiyDflnni , * 

wii -' . fr-ninn. mwenmrn & wring (nxi 
en* 1 M ruit| 

Cfi-06 Jtuwmia 559.95 



Stereo 

Cassette Player 

wl|h FM SEetioo Tuner Pack: 

• Lir?hiwoif|hi HoBtJpr.onris 

• CiWMatallNormi.l 
Tape Selector 

• An ih Railing Mechanism 

FEATURES; • QIle caring cam, ah&jldsi slrap. ball Hup. 
hfliilwelghl hcad'phonav FM stereo luiwr oack * maliLCtion manual 
■ Talk Urn ■ Tone »i!*cEOt * GrOiVM d al i N o'rr n i tif» Hlctclor ■ LED 
■ftprrialibr. .rifflcatOr' ■ Bull! I" microphone ' Slu;;>'r|nnl play, 
'■owiicI'Uti** leal lorwardr'cua, tjp*s radio selector luitcliatna * Vol 
conlrci ■ E>1 power Input ^Kh * Headphone jack * Aulo-i-Loo 
i¥#c !• 3 1. sip lihui* all player whan (ape c-ji, * An° ru 1 1-5 
jthkAiii irn ^rnvorvij aound Horn quivering whan vi-alking., losfl'ifl- 
WplgM. 13 w * Amul'ia 4 AA batEerlea (nol indudptil « St»: 




tTL)t4'W* 1--1flS"H 

Model TWF-802 . . . 

AM3-4 AAAIkallroBallor.es 



. $69.95 

. . . 4B3.B5 




UTIC 

Mini Stereo 
AM/FM 
Receiver 

WITH HEADPHONE^ 

Ear Joggm, Cyd ls.ts . 
SKat*r»T5poftf Evenla 

FEATURES: Lirjhtwciginl headphones.. Lnltfrlflht balance control . Full 
fidelity trcneo sound Add'tlcui black toll tLrrying c**a and 
n.N5u(dqri'rap. 6cN cl«p [hand* rra»]. Oparatuwl AAccll emurits 
!-id i tiKl < led Lrie .■•■; Cafflpact = i.-c . i i . :i . • 1 1 > n f\, "U i ijv, 1 fi «, 

Model 2830 ....$29.95 

AM3-3 AA Alhalino Batlories 3IS2.D5 



TV GAME SWITCH 

Switches TV to video game 
&r computer operation. 

Used on Alarl, 

TGS-1. ..32.95 ea. 



m 



dMi 



23 ,, Lx5'l'Wn1'WM 



iWTuMi-W^VH 



PCWER SUPPLY +5V0C f.- t AMP REGULATED TrmnivnTtth 

M|Ht tjnS O 1* (**■ *JCVKJ IM iMMIiaVACIWi ■* ■"■ l|""'- #h riH irf rr*lll1 
HIP ! H.. J^O**. bl«t p?ir»r*BTd g^^hf i T-Q i J^'H Wl lit! Ci'.i -hill i-- r ! 

PirtHa.p^5t19* ^_^^_^__:^_ $19.95 each 



PDW ER S UPPLY + 5V DC fl 1 A W P R E D LP LAT E D n i„dirUri« 

gyi«1 ^ StpC ■ 1 ji», ^ IW JVOC wij. 4 Mm* « hni . JDYM |ii*l. 10 ■ * »r«P 1"P« 1 1 STIW 
Kll; Cl£4 trier rtttl iyll^n Eic stU-mcl cur «■.* rubt*r l«1 Eh Jua* M ptw urd 
6n/£ll t-riih f^Vlif'j 61 J.?/!' II • wl T lbs dm ibwt tHklM, 

PilH*.PS407D S?4.95mcIi 



PCWER SUPPLY +5VUC ^ 3 AMP REQULATEO D#ff«n 

hpwi- 11SMAC. iT.HDWj dMOtit: SVK Aa|uluUt ■ 1 M», «DC D 1 I Inp AdruiLib}* tat- 
ri-.HTi*. fliff^*Hpi t iMVrnt iM* a.p - r ri.PlMj iLfUti: LI re::;-;:: Sill Oil 
*Vi"LiI-Tj'H"H - -r ! Hi DititDHl \KhltH 

Pari Wo, OPS-1 .S29.95ejeii 



WULTI-VDLTAGI POWER SUPPLY +5.+12-12VDC REQULATEO 

Input. IB-IIiVAC. 17-BJ.K;/ EH-IKTVAC. 4T-E3HE DbIBuC +H0E a 1 inpt Al| , JlfK A 
Maul Find. +1XIKtf lltf AM , -IWailni *Jg DHnijBHI prrt*clcn im tl^ "1 1 
*-T/l' 'WiJV '0. 0m ifcati mtJMdad 

PartNa. RAQZSu S39,&S&ach 



POWER SUPPLY + 5VDC 7.5 AMP, 12VDC @ 1.5 AMP SWITCHING 

InHul lilVJu;. M-SOHjfi SiBipfJJftVH.WHlr: 1 bJ-j Jjji nl r pw*r turphi tlWI lit' 

r:niiv.p;.:iVP,C: d.i:y| r ,vi:c - 7 Bimj, lMOCy I B imp BR.BJ1 f**. ttri iw Wi 
Ijv.- p>x J=h H. Wl Eai 

PirtHD-PSMtfO . S^.35iaer 



PDWER SUPPLY 4-GhjrcriDl SwlkhtnQ Power Supply 

Unr*prK»i«f. r ' 



PanHd. FCS-6Q4A 



■ iS.'li'K Wl I'j IBl 



■J!;.'!, -ir. ;:.i;;l, 



POWER SUPPLY Adjuilahfo SwitcJilJig 4-Z4VDC to 5 Amps 

M| l-ZIVDC; 5VDC A SA. fVDC CI I 1A, IVK fl I.1A- fZVL>C A 3 1A, 1WDE ff 1.U, ?4k*ElC 
.1 M OmrrHUcl rr»KL*l Inpvl 115VAC M/HHJ 0*1 «ut rlrilCMI mthn JOmV I JS'i >; 

i nnir 1 ? jj-h wi 1 n itL 

JEZ?4KH 579.95 MCh 

JE2Z^AA5mnt:Mti!::r: $99.95 tach 



MtCnO SWITCH 69 KEY KEYBOARD 

Dltll Etrin; K*TBditi. E«6d*d D-Uljwl 1-M PilJBH ElC SIC SH«U*<3' Mil EHkI. ZI-pM Edg* 
ttvt Cnnnictaa f— [Mill w/Fin CUMCnn C*h iltKj bt KO&AAA h ASCII UdH 

ParlHD. K&B9SDI2-? (FitiintoDTE-ZOEnsloBUrtJ Sl9.95uach 



MtCRO SWITCH S5 KEY KEYBOARD 

Wvd PrKiiiirti RiTfcM'd. :B Fhi E4h Cutf Ct«i«l«n Supp^ VtCiM f SMC Mihi tfrbtard 

'. JLMnMnat Htf Fidt Idf ClIHDf JM w«l pIKHVnf IU>CWtlI 

S29.9&B3Ch 



1- CnVFIlIY . ».i mi Jnsr Krf Fidi lu Ciinw JAi iPHd pnau 

Pan Ho. 85S01B-1 , 



MICRO SWITCH BB-KEY KEYBOARD {PARALLEL) 

Dull EMIT Kffb4K< Ulrt * P 01* Pi* 1 Mfl !'i««wl Sups^ Vohiji ■ + 5V, .1 2V. SwMcbLng HjH 
lllt;l — 10- fi.n Edf4 Ziti CS"P*:*"!.i SchfmpK i.^lgcUd L:bi RCHl fnctirr £.h.a 

PartHD.BSSOZZ [Fits into DTE-ZD EnglHUPIj . .. , iHjfiHCJ 



84- Key Keyboard 



CA153A $69.95 



95- Key Keyboard 



CA154A. 



$79.95 



CONTROL 

DATA 

Data Entry 

Keyboard* 

FT3 SKIajdad Sa» 
SPST Switching 

Momanlary 



CaL-ls 

AlSraollv* 

Ca» 



104-Key Keyboard 



CA14S $99.95 



80-Key Keyboard 




CA150C $89.95 



Colon keycaps; bfack, blue, led- coven black wj'baigs bass. 21V* ■x9"k3^'. fllbs. 



BUG &OX™ — M individual campanmaflrp 

♦ SKkm WB-pn**»f30"-i3r lfrpm'DIPa.* Hwm/du- 
ly in|cc;ion molded plastic * CHht pi*H»t corer 
■HdjaU I l« k .= * C&vni ma^ed #i'numb«r* 1-30 

* Con>pp,r|mflnl ii£e; I ' k 3.JS' x .5' d«o * Box 
H4za: 4.9- x 3.3' k 6" ■ Wniflhr; i.TS «. 

BUG BOX™ 

Piaasa if^dily color coda: i;&| Blue, iB-i led. |V/I 



BUG BOX™ 
STORAGE 

SYSTEMS 



....-XfflV 

Pah HoJColor C<rft 



QUO CAQE lm IBGCM1- J with Bug Bbxoi 



QTV PHICE 




RAostek DC/DC Converter 
+ 5 VOLTS TO -9 VOLTS 

Input. +SV. Output: W [i«gulal«d] o 3DmA. 
Prinivd circuit mourning, SpBcflcsHona loci 
DC1D S2.9Saa.or2/S4.9S 



UnlwMl 




Computer Ksyboard Enclosure 

0T| BUMOHh-TKifnfimrH 

in owonoil la - vrst moddu- 

ton High irrcmln ttrwf nddtd 

jf^ MU P«*i I" ITHClU W&Hft Ifnf 

^JT 5bar» itt^Domiffl ftiftpl Iflf »rw^.' 
r-^ Hfrppm»if Ktri* 'np^Mi pniti OSC 
fT InAiini itM r« 1ZOQ ftniih l«« Drrt 

cc*x| Idt bHt pMnt adntuon Mr nwdifitihai 

OTE-20 Pantii*idih»* 



JOYSTICKS 




L.K Li ne j r 
Tap ar Pots 



jt-inmt lDDK LlJtUJ 
JS10D K TapBrPQls 



ic ■ - 1-1 1 150X Lincj-r 

JS - 15u K Tap B rP & 1i 



34.75 



wr ' n 4QK (2] Videg Coa- 

J u ^° IroHtflnCita S4.S5 

JS KNOB Knob for JS5K,10OK.150K 5,99 ■» 

JVC KMOB Knob for JVC-40 - 1,99 ea. 



** 



Wall Transformers 

AC and DC Types 



AC350 (PIclunMfl 
Pan No. 



L DC 



AC 250 j abc i-a 1 
AC SM 
ACfEHH 
ACBOU 

DC *M 

Dcesii 

DC54K 
DCBOO 

Dciaoo 



h-H-u 



■I'.'XCI- 
MTVHdHi 
IITVplHi 

11TVri»Hs 
1MV r »Hr 

isgv.'MK.- 

1I7V^MHC 
1 1--J V.'L-S 1 1 r 

iKlV/MHr 
IHTVrM-HJ 



Qulpwl 



13VAC 150mA, 
12VAC 5MmA 
12 VAC tamp 
B JVAC 2.5 amp 

OVOC 4O0mA 
e.9,12VDCM0mA 

s-Lvog arjmA 
iivdc seomA 

1JVDC HKMnA 
HVAC 1 z ■- mA 



U.i5 

U.95 

s-i.&s 
U.95 

11.95 

ta.95 
».« 

13.95 

12.95 
».2S 



5 AS 



1 



BUG CAGE™ 1 — 12 localianssloro Bug Boxea, 
Big Sun Boxes or Bug TrayA * Modular and In* 
Unlocking • Homy duly injection rtio'dod plaaitc 
* Each caflo has 6 tUp-on lociligni ■ 2 ugn pe< 
pkg »Ci0t aia: 5-1ifl" x 5' s 37*" *A calorn 
avaiiBhifl - ni^a-ac *pcz,tf co-or toiic |fl) Blue, mj 
reod. (W) Winla. rh Y0H0* 
Pari HnJQttiex Cod* Priea 



dgcmh i2Cjo»siDroo. tP i S11 r 95. f pkrj. 



BUG TRAY™ — Sicras in Bug toofl * Woldtd 
clastic * Three ityira: Open (i compartmanl 3 05' t 
4 B * x .6 ■% Vertical 15 CQmpariiTHWtH 5 " 1 * B " x .8 1; 
arid Mc.i.-unial ;C caiweai lAienls 4" >. 3.95* y G"> 
■ ideal <or Ioohj. tvpidwoie. ■csmooflenti. ele ■ Tray 
IkEflr. 355' ■; &W* k .6" ■ black color ooiy 

PAflTno MscjimgH pbice 



BTH-OOl Morkontot BugTiij 

□ TV Ml Vertical Aug Tray 

BTO-3Q1 □ pi It Bug Tray .. 

B T X -Hi 1 of aich 6 ug Tray (3) 



LSI BIG BUG BOX™ — Designed ca store 
larfl-f lC"a. Ra-gnpiof?. Cppocitora ano Dioaep » Owid- 
rd >nlo lh*ee compirirmmlB meaaunnf 1 ' x 4.15' 1 
.5" deep » Thrcd yerlkcal awl Ihreo (iciiamai 
dmda'9 intludod * Heavy duty IrnKlidn rnotdei] 
plHUo- Bdy aiie: i.S'i 3.3* k ft" * Wtiffht I.Tftftr 

LSI BIG BUG BOX™ 

Pleant specify calo* code 4B| Blue. |Rj Red, 1W1 

Vt-.:*. it: Yellow 

PART WOJCOLOH COPE QTV PRICE 



ei^-mr-r 


li . 


T 


S 3.29 


■U41Q>( 


AH7I- STATIC 


ie 


tt.79 


BU-Wi-i 


fAS. 


1 


> 129 


BLx-aio-i 


|AS 


10 


3TJ9 



BACK PACK™ — 54>radhe»iMi label* tor tiw 
bach 01 ICs > Shows eiacl inteinal loghc in ralatlox 
to \C. pn: ■ 53J labflfs in eacn puthage find iiESinn 
Etiverai oianh ijrjfini • Each p«ctoc/ D >or &. 14. lfl 
24, 29 and ic-pm ICs ' Ccmbo package mciudo* 
1.DSB la&fi'i lor TTL n-d CMOS ICs 
« MicrpproceSSOt pachago cdntainp 74* label? 
Part Me. Daiertptlani Pric e 



BPT-Gf2 
BPC-Q12 



TTL 
CMOS 

Cembo 
MICroproceaiiDi 



p.aa 
a.«5 

14JI9 
■9.95 



JUMPER AND CABLE ASSEMBLIES 

STA NOAH D Dl P JUM PEHS .^m. S 



jA"d :.j " 




k. 


-..., 






DJI11 
OH«7 

:-,-'i 
OJi- 1 lit 


' uiioij* 




p*D»M| 


13 

w 

IS 

ir 


11.71 
Z.H 
ZJU 

2.95 


O'HJIl 
r . ■ 1 1 ' i 
Mll-I 


fHIUlI 


-1 


lT"J 


it 

1-- 


JL« 

1 H 



CLtUa^n 























■,:i'j.- -: 


<■ 


irpm 


u 


S.39 


■■- 1 1 12 11 


*;■ 


t^hi*<4 


n 


fUfl 


OtlJi H 






Je- 


«.B9 


«M1H11 


to 




ll 


tl.49 


IHIHK 


*;. 




n - 


m.M 


miHH 


j'.- 


tUTM 


v.. 





D4TII I! 

ri'" :■ 



■iii?jK 
MUM ■} 
f ja I H ?n 

i;hmu 



li t—+* m h 



7H ,..'.1 



I i.n 

2.59 

2.BS 

< 3-» 

U9 



STANDARD DB25 SERIES CABLES 

howi Ffc™ un viltr DBTD P &i S J &v*frzin *tL"i ["■# 
hi your ifiEnicjtiiin ChocsM 'rwn 
mi i*bi* m 4 tw; iinjir-i Call today. 

5TAHPAHO CAHL'5 



| «i . H 



DUMS+S 



1 cmcbt $7.95 

■ PBJ&* a.49 

2DB75P 13.40 

1 OiBJaA.-l DB255 1 3 r 7S 

J os3ii 1 3.95 



S10,O0 Minimum Ordar — U.S. Fundi Onlv 
California Residents Add 6V'i% Sales Tax 
Postage — Add 5% plua SI, SO LnEurance 
Sentf S.jfl.S.cT. tor Monthly Sb!«$ Fffati 



M 



ameco 



Spec Shaela — 30c each 
Send Si. 00 Postage for your 
FREE 1$SS JAMECO CATALOG 

Prices Subjocl to Change 






^4lM 

■S QuanlH* , 

1355 SHORE WAY ROAD, BELMONT, CA 94002 
1/83 PHONE ORDERS WELCOME — (415) 592-8097 Telex: 176043 



ELECTRONICS 






TRS-80 to 1BK, 32K, or48K 

"Modil 1 m From 4K to 1BK Rsqulm (1) Oil) Kll 
Modal 3 = Frirai <K ta IW Btqulns (3) THiw Kill 
COW - From 4K lo 1EK Hiqulis: (1) Om Kit 

'*it« 1 t^B^pri Wtt CpiWIlM lutd up II UK Two KM* RiquqVq 

-0a« n HmirvJ brHmiKflEiHiilM - 

TBS-16M'!0Ui» foi Color 5 Model III 112.95 

IBS- 1EK4 -250115 fof Mortal ! J 10? 5 



TRS-BO Color 32K or 64K Conversion Kit 



Kll cbn-i complete wilh B ea 41*4*3 (KMn»l UK Dyn flAM* 1 
.wflion ooaimanjaHon Converls THSJO coloc campulefi Irom 
-.K-33K Memory or 1EK. r.i.K Marnory. 
TRS,64K2 tMOne] ■ JS4 .&5 

5%" Mini-Floppy Disc Drive rfjywVt 

FOR T nSoO MQ DEL I (Irrfu* Iry SLl ndardl ,S Ptrteo % 

Fcjluioi single or (Joybl? dcn^Hy ftocoriflnu i Compuler ■• 

mc-9>d FM Unfile, MfM dcuble ffdruiLv. ■*, Co>p. tT 
Pfwcr-. . I2VDC iliOBVl 1.0 amsifl mas.. f*tAf\J^ 

aVDC |iQ25Vj 0B amps ma* LJriil ae pic 

M bd at left I'ddw nc-l -net C«»*, P0*0* SUPP Iv ^^ 

pr ceb^sp) 3Gp*ge data booh included. W&^*> 

vrti-mt 3"? pojpos sua. sww . a- d - ^^M 
Pan to. "-«o»«W(y( Pi[M ■ 

FD200 $179.95 ■ 

Slngl» -.Idad. -.6 iraeki, 250K bytaa capacity ^^H 

FD250 , , , S199.95 ^^B 

Doubre-tktaci 55 lraeki r *-MK byles capacity 

J l .?==-' 8" Floppy Disk Drive 

ML" %C;*T • SlnBle-SIrtrjct 
• 77 Tracks 

|K HH • 40DJBD0K Bvllis 

Cspacily 
K/t r^ • Industry Standard 

Trc FDDIO&a J' Floppy Crl.K Orin ,irsJuilTy Slirdi.o) luilurn 
aiRBle q- dc^pip tiflnsty f?Kordl^fl m&3. FM alnrjr.. MFM tlfitib'e 
dflisilv Tramtar ran. KOK blLiJ.ec. ain^l. density; 5O0K bll.,Hc 
double Ofl.ltt^. Th. FDmtB4 I. de.igr*d Ie «.ort «,lh Eh, .inQle- 
eiu«d sen iKlav) IBM Dia.eCEe I. or n oitK ceMKSae. Herd 
stclerwj oplior. .vnliebl*. Fo*en ll*33DVAfi u 50-WHi. +34VDC 
tf t.7 ereoe nuu.. + 5VDC a u empe mix. He i! ,± plesurod ztvve 
Edoet nbl i K1ude ee.e. pew.i .upply, er e.ble.i 3i.-o 4 o5~Wx 14*L 
i4S'H Weigh* U Iba Incl Hn raifltl! 

Pen He. Priee 

FDD100-8 Buy 1 lor S269.95 each 

FDD100-8 Buy 2 lor $559.95 each 

FDniOO-a Bur 1U for ««,9S lacA 

2708.2716,2732 I 2764 EPHOH Prograrnmor 

JE664 EPROM PROGRAMMER 

SK TO MK EPROMS - i* AND 25 PIN PACKAGES 

Sell.Cenielnfrd — n<quir». Ne AddiElonil Syilemi lor Opor.lion 



Nl£; 




rcptjitf irinrJ 

J» TPT «M1ih/i. .. . 

mm MM h krrpurrj • Ch.nr- - dab- In RAU U| l*it:ird - LurfE UM Ire 

EPJirj-l* ■ CS-tipUHt EfnOHl lir tEAIiril driUrtnCit i Ciptu LFflOUj - Pr/a* Ip- 
put 115VAC. MHi. -t l[rW pnr-r inniumpbui - frtciHuri : TUll lliaewel. 
I -hi tM Pirwl: ■ey-iBded riKhl PrPPi. i»4 BpKH ■ Un: 15-5/rL 1 l*j'u i 

JEGG4-A EPROM Ptoflrflfliiiw S995.00 

ftim-.;. :■■■ 'j teg I -■. .-3c: JMItj MMuHi 



JE66S - R523ZC IKTEflFACE OPTIDK - Ik* its* masvmtm 

Dafton ^r'r4^nrjiEiri>jjijij*aKiSiiolhi jtWI'iFUU Sam?!* Mrtl*i J e ■.r.n-n in 
DASiC c-s-ficcd ^ "ns-BO" hi-o-J 1 Lntii II Csr^culrji fUud rpif KOC Wi'B 
LD!h a bn - tdd pint, Sisaeiii J Opiam nu T ne pupigd uj dher w^lm. 

JE664-ARS EPRDH^Pt w/jEiuo>iiM S1195.QQ 

Anutrr^pi! jnj T Cj "kI l-nc^-jM JUtB* Maiul--| 

EPROM JUMPER MODULES - 1* AWi jirWKH MODULE tPt imum 

iTrJ^.ii^jp^ginMgfJglFlfijIgrtj sit.JtKJ ?s«- prt*4r U'C-JUrniUM |S.^«.te 

|hq EfRCU 6 'oafe.'r* LFBCU MCkcl cvrtKr cm lei rm- ej-rcu'u fniuM 
Pari 
Wo. EPROM EPFtDM MAHUFACTyRER PRICE 



JM16A 
JMlea 



77« 

S;-6.rM57aiij 

TMS2716 

Tusia? 

MCUHrTO 

HCMblLJEJ 

SffSt 

TUS2S64 



fiUD M r .!3**'J llJtOUl.lr.lir II 
inL-i UHrxpla.hliiOnd-.riEC.TI 
Mole-fll II t+M?."r-12) 
UvW-Etl. Tl 

AUD r Uh i=u l<fC.Mile.l*.,inW 



511*15 

£!■! [ill 

HI 9) 

*>l -95 
|M 35 

tH.tS 

CI VJ 
Cl*fi 



UV-EPROM Eraser 



|tCMp»— 51 Mlnutaa"] 



>$^ 



i 



[ 1 Chip — 37 Minutes 



Eraias 270J, 2716. 3TV, 3TW. 3S16, 2»J, !KJ. Ernes up lo ■ ehtpa 
within 51 m.nulei (1 chip In 57 minuter,,. Mjinielrij consla«rt t xpoiure 
dlalaiKe of one IacIl Special cofidLtctlve ream linar alimtnetee jtplk 
buili up. Du hi. In mldih' lock loprmant UV expetur*. Compael — only 
SlDO' x 3.70' h. 2.60-. CompEp ti whh Holding tray lor I chips. 

UVS 11 EL Replacement Bulb =16.95 



DE-4 



UV EPROM Eraser 



s 79-95 



D 



Sprite-style Fan 

■ 36c(m Iree air delivery jwvw_ 
" '25'" sq. k 1.665- depth 



10 yr: 
115V 



•PWS2107F mm 



S 9.95 ea. 
(14.95 ea 




Muffin-style Fan 

I * 105c! m tree air delivery ^^ 

• ■ 4.6B M sq. y 1.50" depth <Fr.m 

I • 10 yrs. cent duly at 20 "C *isW 

* Impedance prolecled, am bien is lo ?0'C 
! • 116V 5O160HI 14W Wl. 1 7 as 

MUZA1-U Si^fuL. S9.95ea. 

•MU2A.1N „„'"** S14.95ea. 



c 
> 

CD 
CO 
CO 



CIRCLE 43 ON FREE INFORMATION CARD 



127 



CPUS 6 SUPPORT CHIPS 



■717 


- 13* 


._. . .... . 


Bi4 


in 




DIB 


2 SO 




ES4 


- 1» 


*»aij 


UtMB? 


Mt 


BO* ID 


E24 


- J » 




■XH 


410 


WCTCA 



*» (v-.ik-'*: 



RAMI „ ™ 



ROMs 



1\--H. 3 
IHM - 
rMSTOI 



E4"l 



INTER" FACE 
& DRIVERS 



SHIFT 
REGISTERS 



NCW 

■mm 

J*C1» 



J*CH. - 
j*Gin 

JtCTM 

NCI'M - 



7*500 
7*50Z 
74S03 
7450* 
74SD5 
745C8 
7+S10 
74&11 
7*51S 
7*520 
74530 
74S32 



?4S SERIES 

■7*S74 7fl 

7*SBS t 25 

7*5» .60 

XSB9 1.90 

7*Stl? ,6E 

7*3133 .SO 

7*5136 MO 

7*St» i 25 

7*3139 1. 10 

7*3 M0 1.70 

74S1S1 1J5 

7*5151 i.io 



7*5157 1.2S 

74519 l_ffi 

MSTB9 T.7S 

7*5174 1.40 

745175 1.40 

7451 M l.lfr 

7452*p 1.00 

745257 IX 

745258 1,30 
745260 1.M 
74S2S0 1 SO 
7*5373 2JS 



TRANSISTOR SPECIALS 

INtKWP*i»IJITu* 

Hif«n« npeufio.1 

rpin * k Tvi* 

*K)t?}h|ftk,i.TOa 

TtP-J** fur J. 
!*iZB? h't* E.TO 4 
:*3CT FN)" & TDll 
MDHNWitTDl 

WW* **.**. TO 3» 

T^l!lhiW<V.TU.2» 
ftFlDlPWJBTDZiC 

r*Mmr"si 
rip m i hi*r* ji u*-r 
UK 



^ TTLIC 



H PIN HEADERS 
24 PIN HEADERS 

40 PIN HEADERS 

HI PIN EDGE80ABD CONN. 
26 PIN EDGE BOARD CONN. 
40 PIN RIGHT ANGLE CONN . 
30 PIN RIGHT ANGLE CONN. 



1.10 
3.94 
2.50 
3.35 
2.24 



CO 
O 

z 

o 

DC 
H 
O 



Q 
< 



POINTED ClflCWT BOARD 
+" ' 6 * DOUBLE 5IMO E .OX Y SOAR Q V t WCK 
I KM ^ UN 



1 US' thick wilh 1f10" iptctfig 

4'/ 5 " x 6ft". »ias 



SPECIALS 

CRT Controllers 

TMSSSZ7NL S 9.95 

C846 13.36 

SHE ... IB.95 

ROM's 

273! I 7.96 

3716 4.00 

MCSJ64C 19,94 

DISC ControBera 

1771 16.40 

1731 25.00 

1733. '36,00 

1795 45.00 

1797 46.00 

D755C 25,00 

74LS SERIES 10% OFF 
SPECIALS GOOD THRU JAN. 1983 J 



CPU's 




CHE 


56.00 


B0B0A 


. 2.76 






69000LS 


93,00 


RAM's 






11.35 
1.60 


4116-! 


MK4802 J3-3KK8 


3 95 


931.422 BIPOLAR 


5.95 


4TM-2-SK 


7«6 


2147 J3 


4.9S 




6.96 



■■-_",! 

MM 

M07J 
HOP 
MM 
MB 
HH 
7411 
Ht3 
7413 
74-j 

mi 

Mi? 

■431) 
74» 

":?>. 
KB 
M» 

?4J? 

rvm 
wo 
h» 

tva 
m i 

rW 

hb 



SERIES 

7473 - .5 

7473 ■ J 

J4W - 3! 

7471. - 4| 

747*5 3 

?W - « 

74D - 9 



M107 - JO 

MIT* - TiO 

74iii - a 

1*722- 31 

74123 - .41 

7lt» - 4S 

7*145 - .« 

74149 - I Id 

Ml» - 1,10 

7*t5l - 90 

HT53 10 

7S7BA - I 10 

741GB - H 

14157 - .50 

MEM - ft 

741*1 - H 



74*12 - 60 

74)13 - 60 

74 1*4 00 

741R - 60 

r4IH - 70 

741)0 - 100 

74J73 - n 

74974 - 56 

7417* - 60 

74171 - 75 

74110 - ISO 

741*2 - 4* 

74110 - 70 

hmi - ,» 

741H - 7B 

74.14 - » 

7415* - « 

741H - 7* 

7*221 - 100 

T*m - B 

74779 - -BO 

742MI - *S 

74M6 K 

H»7 - as 

M90 - » 

KS2* - 1.7* 

naa - sbo 

75*82 - 106 

W1 - 7* 



FULL WAVE BRIDGE 

PP1V 1* iA 35* 

100 ' r*j 

700 U ' » J X 

tGQ " " CC ' ■ eV' ] X 
«0 ' K • Y; * 4 c 



S P 1200 thhm coil 

.S 

DP 400 {-hm toil 



CRYSTALS - 2.95 *a. 



I. ODD 4.0Q0 «,144 1S.0QO 

2.0CO £.000 $000 19 432 

3.000 S.O00 1G.0QQ 20.000 
3.575 



7 WATT LD 65 LASER 
DIODE flR) 53.96 



25 w«lt InfVa Red Purs* IEQ JOCfi «puiv 3 
Uiwr Drain tSpsc ihmrt indkjdfjdr S24.S5 



ZN3B2Q P FET 

JN 5457 H FET 
2hl2tySLjJT , 
EH 900 TRIGGER DIODES . 
2N 6028 PHQG. U JT 



*J*1. 00 
- s 65 



DISC CAPACITORS 

1IJFT6V 10 '11 00 
■ Q.UF 35.V 16 it 00 



IN414a(tW914| 15/1.00 



NO. 30 WIRE 

WRAP WIRE 

.SINGLE STRAND 

100'... 41.40 



DIP SWITCHES 

CfS 3M 1 4 POSITION '2S- 

CTSTOfi 7 JPOSiTirj'-. ' 40 

CT* J» 9 BP05iThDr*1 &fj 

CTS 3W-?D 10 PTjSlflOk 1 96 



TOGGLE SWITCHES MO 



SCR's 



TRIAC's 

PRV IA 1QA 2SA 



TANTALUM CAPACITORS 

.22UF35W 5'51-DO 

47UF35V 5(1.00 

68LTF35V 55100 
1UF20V 5 51 Cfi 
2JZUT-20V Si'tl.00 
3.3Uf 30V 4.J1.0O 
4.7UF35V 4/5t.OO 
6BUF35V 3^1.00 



LT41HR DETECTOR 37*1 M 

FF-1PJPHDT0 TRANS I BO 

fl ED. YELLOW, 5 Fl EEh or A M EF R LARGE LED - ! 2~ .IV+1 .00 

MLEPKiRLFD .. .*: ....*.7S 

MRD140 PHOTO DAS L XTOR *, 50 

TIL 1190PTO ISOLATOR * .00 

IL50PTO ISOLATOR t 45 

1 WATT ZEHEHSr 3.3 r *-7, 5, 1 , &B. 6.B, 0,2, 9. 1 r 10, 
12 r IS, IS. or 22V 6-*] -Off 

20KV250MA DtODE $1 .90 



SILICON POWER RECTIFIERS 



74LS SERIES 



SPECIAL 10% OFF 

7*tS00 - 3U 7*t51W - m «U1I3 - 
Mini ■ a HLS1« - 31 TAUT - 
7HUR - 



7**1-7 - 

7*.Sni - 
H151H - 
M.S1JV - 



10UF3W 


- t .40 


22UF 10V 


-) .X 


I5UF16V 


3 si. a) 


30OF6V 


6. SI .00 


33UF10V 


4 .40 


47UF20V 


S .05 


6SUF10V 


SI .00 


I20UF6V 


S .75 


; • ..-::, 


*175 



DIP SOCKETS 

SPIN .17 20PIN .30 

14PIN .20 24PIN .35 

IB PIN .22 28 PIN .40 

IB PIN .25 40 PIN .BO 



RS232 
CONNECTORS 

DB25Pmale $2,76 

□ B 25S female . . 176 
HOODS 1.26 



PBV 


IA 


3A 


12A 


S0A 


12SA 


340A 


100 


m 


-12 


.35 


.90 


• J -:^ 


6.00 


200 


.06 


.17 


.40 


1.30 


5.35 


9.00 


400 


09 


35 


.66 


1.40 


650 


12.00 


600 


.11 


JO 


.90 


MO 


B.50 


15.00 


no 


.13 


.35 


1.00 


3.50 


10.50 


16.00 



THUrti - 



>K«i - 

MLS4G - 

>*tO - 

Mt»l ■ 

pUh 

'■■i sn - 

■'-'.;:' - 
HL&n 

MLl^ - 

7M.U* ■ 
HIES 

MLHI - 
HLM0 

7A*49 - 

T4LSXI - 
Hl*H 



7Mki*3«l - 

MLUfl - 
Ml£Hl - 
M.UM - 

MI.SJK? - 

j*u»* - 

■■'I "-v - 



MLSIW - 
74LS170 - 
74LS17I - 
ULSIT* - 
74L317!. 
7A3ir - 



**5i*i - 
MLSI1G 
MLltf* - 



NUXr - 
HL$m - 
74LU71 - 

74LSTF4 
'■:ni-' - 
7*4.5)** - 
HLUB) - 
ML*3H. - 
mi am 

MiW - 

HL5«C 



LINEAR CIRCUITS 



1000 is 



1.2S 3.C0 12-50 26.00 



FLAT RIBBON CARLE 
GRAY, 28 gauge 
26 conductor .. .60/ ft 40 conductor 
50 conductor 1.00 



.5V at 800ma SOLAR CELLS 
3" diameter 54.35 



7 SEGMENT DISPLAYS 

FSC8C34 4 d«gil OL 707 C.A 3" S 75 

CC.B-diHby 15.96 FNDS10 8"CA S1 95 

FN0 3» . . . ...S 75 FND903.B-CC SI. 95 

FND503CC 5" S 84 MAN54C.C,G™ n S 74 

DL-704 3'CC j 85 MANB3C.A Yellow 4 75 







REGULATORS 

IMH7T tIJD 

7W.05 JtLU t .« 

41tHD t J* LMiMQ * 75 

73 liO WTSMf O. 

EOT5 lJ-lSftr?*t 90 H 'O^?* 1 * 1 » 

WM» i M LASH J}. 13VJMV3H 



POSTAGE ADD 10% FOR ORDERS UNDER »2S.flO 

RATES ADD 5% FOR ORDERS BETWEEN 525.GQ AND tSO.OC 

ADD 3S FOR ORDERS ABOVE JW 00 



TfJlM* JOB DLM&HJLXit M*S5 51' NT) CHECK 
OR MOsev OflOtfl WiNi«4UU ItlK^fOMC 
COD FUHCM4SE QflSfH 0« CHAB&l trow 



5E*rt] t 75 FOB OU" CATALOG 
F E A T UBi*4 li T FIAHS, 1*10*5 ft 
HCCTWLfRS ti* HAMP5HIBE 
IT CAMAftiDiat MA4S OJl* 



SOLID STATE SALES 

P.O. BOX 74D 

SOMERVILLE, MASS. 02143 



TEL (617) 547-7053 

WE SHIP OVER 95% 

OF OUR ORDERS WITHIN 

24 HOURS OF RECEIPT 

TOLL FREE 1-800-343-5230 

FOR ORDERS ONLY 



I 

ELECTRONICS CO.,INC. 

Call your 

local electronic store 

or send for your 

FREE 

Handbook/Catalog 

32 pages with 47 exciting, 
low cost electronic projects! 



these etectronic kits in 

Kit Centers throughout the 

U.S.A. 



Digital 

Slot Machine 





:■ '«"! Z .1 
■',- ttfHl '.-.:::■ 
*C3 1(«* Wjf Oma 

km mm oihciiF 

Ko .■:■.: I',;- 

'■ ■, lurglji AUi -. 

M DKitin MjL|r 

KH L£0 r-rndulum MUrt-: 

H' DwiM 0KIV4O M*Ur 

II? IltM OttlHllK 

*H 1«M lUnltif 

II* Ml 

HI F nk 



M. 11 DT^fl C^r Oifln 

145 .i-itll lirtcw ILKI 

Kfl VAtttjtr AlkM 

1*2 Cmt-MtiM UdVAlirrTl CtMm 



160 5-71 Vfd. FHWJhpIM twmv ^FHXi 

BFj; IN] iMitd rtrirtlt Drji* 
*J fyD«pn Hilar lpw4 Ci*1rd 
*» r> bjpUi um hw h n 




Also available 
PPG's Basic 
Electronics Course 



$1.DD 

COUPON 

Good for $1.00 OFF 
on any PPG Kit 

at your participating 
electronic stores. 

(One coupon per customer) 
Good until January 31, 1983. 



Allow 2 weeks for delivery of your FHEE 
PPG Handbook/Catalog, 

PPG ELECTR0MICS CO., INC. 

791 RED ROCK ROAD 

ST. GEORGE, UTAH &4770 

1-801-KB-3627 
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CIRCLE 56 ON FREE INFORMATION CARD 



CIRCLE 60 ON FREE INFORMATION CARD 



MAKE RADIO SHACK YOUR PARTS PLACE 



No Minimum Order! No Waiting! Huge Selection! 



Project Enclosure Sale! 

Up to 





Computer Communicators 

179 Each 



omputer Com mun 



Filter 



H Deluxe. Classy 
2-torte styling, easy- 
to-work plastic end g] 
panels, 2 1 /<x 
Sx5Vj". Reg. 7.95.270-218 . . . Sale 5.95 
E "Silver-Look". Vented steel tops, easy-to- 
work aluminum chassis, rubber feet. 



Size 


Cat. No. 


Reg 


SALE 




3'J»J(7ifa)tOT«" 

2'tex5Viox4 5 /i«" 


270-2S9 
270-226 


9.95 
8.95 


7.99 
5.49 








PC Board Holder 
4 88 Cut 30°/<> 

Frees hands for easier soldering 
and repair. Mounts on bench or 
in a vice. Holds board securely 
at any angle. 
276-1568 Sate 4.BB 

Dual IC Board 



14-Pin DIPs With Dal.i 

1488, RS232 Quad Line Driver. Interfaces ter- 
minal equipment with communications devices 
or connects different logic families. Current lim- 
ited output Split supply. 15VDC max 
276-2520 1 .79 

1489. RS232 Quad Line Receiver. Use with 
above. Will perform logic level translation. Sec- 
lions can be paralleled to obtain multiple out- 
puts from one input Input threshold hysteresis. 
Single supply, lOVDC maximum. 

278-2521 . . 1 .79 

SN75446 Dual Peripheral 
Driver. Drives relays and 
other devices up to 350 
mA, 50VDC from logic level 
input. Diode-clamped in- 
puts. Single 5.5VDC sup- 
ply. 276-2530 2.79 




1195 

Keeps radio fre- 
quency interference 
from being con- 
ducted into sensitive 
equipment from 
power tine or into 
line from equipment. 
5Aal120VAC, 4A at 
250VAC. 
273-100 11.95 



With 
Data 



10-Pin DIP With Data 



a-Pm DIP With Data 

279 



MOV Spike Protector 

1B /f 



V130LA10A Metal Oxide 
Transient Voltage Absorber. 
Guards 120VAC equipment 
against malfunctions caused 
by voltage spikes. Fast re- 
sponse. Ideal for use with 
EMI/RFI filter. 276-570 . . 1 .59 



Easy 

to 
Install , 



Accepts two 6 to -t At\ 
20-pin DIP ICs. Four | ^^ 
contact points for 

each IC pin. 
276-159 1.49 



7T~"' 



AY-3-1015. Single-Supply UART. Full-duplex 
universal transceiver accepts asynchronous se- 
rial binary characters and converts to a parallel 
format, and vice versa. Selectable baud rate, 
number ol data bits, stop bits, parity mode. 
Fully buffered outputs. Low power design, 4.75 
to 5.25VDC. 276-1794 5.95 



Miniature SPDT Relays 

For limited-space projects 
that require switching up to 
3 amps at 1 25 VAC. Excel- 
lent tor computer control 
and other digital circuits. 
72-ohm, 5VDC coil. 

275-246 3.49 

12VDCCofl. 400 
ohms, 30 milliamps. For 
mobile communications 
and automotive switching. 
275-247 3.49 



9 /is x "hi x Ve" 

TT-l' 



349 



Each 



Low-Voltage Sensor 



359 

TO-72 
Case 



ICM7201. Lights 
LED [not incl.) when 
voltage falls below 
preset 2.9V level. 
Add voltage divider 
for low-battery warn- 
ing — ideal for nickel- 
cadmium packs! 
276-2333 . . 3.59 



fSa 2T Shielded 
& I Tap Power 



Xformers 



1 20 VAC Primaries 
m Miniature Size m U. I. Listed 



Secondary VAC 


Cm No 


Each 


6.3 al 450 mA 
12.0 - al 450 mA 
24.0' at 450 mA 


273-1384 

273-1365 
273-1366 


2.99 
3.59 
3.99 




LCD Multimeter 



7995 



• Easy-to-Read Display 

• Seep Indicates Range 
Change & Continuity 



Time-saving audible continuity function 
sounds at less than 300 ohms resistance. 
Tests forward conduction of diodes and 
transistors. Measures up to 1000 volts 
DC in four ranges; up to 500VAC in four 
ranges (accurate from 45 Hz to 10 kHz); 
AC and DC Current up to 200 mA in six 
ranges; resistance [0 20 megohms in six 
ranges. All ranges overload protected. Re- 
quires two "AA batteries. With spare fuse 
and test leads. 22-191 79.95 





Semiconductor 
Guide 

349 

Over 

280 
Fact- 
Filled 
Pages! 




Exclusive substitution section lists 
over 80,000 types and their low- 
cost Radio Shack equivalents! Also 
has pin-outs and detailed data on 
Radio Shack ICs, SCRs. LEDs, di- 
odes and opto devices, replace- 
ment tips. 276-40O8 3,49 



Check These Video/RF Bargains! 



UES-A56F. Sensitive and 
stable— great for custom video 
projects and replacement. No 
moving parts — tuned by to 
2BVDC control voltage. 75-ohm 
in/out. 12VDC. With data. 
277-220 24.95 



2495 

Varactor 

UHF-TV 

Tuner 



El Trimmer Capacitors. 5-60 pF, PC mount. 
Ideal for IF and low-level RF peaking. 50VDC 

max. 272-1340 Pkg. of 2/1.59 

E] MC1330 Video Detector. 

3rd IF, detector, video and AFT 

buffers. 10-24VDC, \5 

276-1757 .2.49 

G3 MC1350 Universal IF Amp With AGC. For radio 
and TV use, DCto60MHz + . 12VDC. 

276-1758 2.19 

IS MC1358/CA3065 FM Detector. IF amp. I i miter, 

FM detector, electronic volume attenuator and audio 

driver. Perfect for homebrew receivers with 100 kHz 

to 5.5 MHz IFs. 10-24VDC. 276-1759 1.79 14-Pin DIP With Data 

Radio /haek 

A DIVISION OF TANDY CORPORATION • OVER 8500 LOCATIONS WORLDWIDE 

Retail prices may vary at individual stores and dealers 
CIRCLE 48 ON FREE INFORMATION CARD 




Great Low Prices on 
Snap-In Panel Lamps 



Pkg. 
of 2 

J89 



H Neons. One red, one green. 
Built-in resistors for 120VAC use. 
Mount instantly in T /io" holes. 

272-709 Pkg. of 2/1.99 

[S 12V Snap-Ins. One amber, one 
blue for for '/a" holes. Long 4" 
leads. 272-335 Pkg. of 2/1 .B9 

Elect ret Mike 

Omnidirectional. 
PC mount. 20 Hz to 
1 5 kHz response. 
Requires 2-1 0VDC, 
just 1 mA max. cur- 
rent drain, 9.4 mm 
dia. 6.6 mm high. 
270-090 1.19 



-|19 



Micro 5V Relay 
249 




Just "tex 
3 /sx'/V'!SPDT 
contacts: 1 amp 
at125VAC. 55- 
ohm, 90 mA coil. 
.100" centers. 
275-240 . . . 2.49 



| 

< 

CO 
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nACZA 64K DYNAMIC 
^t I V-FT" 200 NS 

ALL MERCHANDISE 100% GUARANTEED! 



TMM2016 



2KX8 STATIC 

200 NS 



CALL US FOR VOLUME QUOTES 



STATIC RAMS 



2101 

5101 

2102-1 

2102L-4 

2102L-2 

2111 

2112 

2114 

2114L-4 

2114L-3 

2114L-2 

2147 

TMS4044-4 

TMS4044-3 

TMS4044-2 

MK4116 

TMM2016-200 

TMM2016-150 

TMNI2016-100 

HM6116-4 

HM6116-3 

HM6116-2 

HM6118LP-4 

HM6116LP-3 

HM6116LP-2 

Z-6132 



256 K 4 
256 I 4 
1024 «1 
1024 x 1 
1024 I 1 
256 X 4 
256 I 4 
1024 I 4 
1024 X 4 
1024 i4 
1024 X 4 
4096 x 1 
4096 I 1 
4 OS 6 X 1 
4096 X 1 
1024 I 9 
2043 X B 
2040 X e 
2048 X 8 
2046 x 8 
2048 X 8 
2048 x 6 
2048 X 8 
2048 x 8 
2048 x 8 
4096 X S 



(450ns) 
(450ns) 
(450ns) 
(450ns) 
(250ns) 
(450ns) 
(4 SOns) 
(450ns) 
(450ns) 
(300ns) 
(200ns) 
(55ns) 
(450ns) 
(300ns) 
(200ns) 
(250ns) 
(200ns) 
(150ns) 
(100ns) 
(200ns) 
(150ns) 
(120ns) 
(200ns) 
(150ns) 
(120ns) 
(300ns) 



(cmos) 



(LP) 
(LP) 



(LP) 
(LP) 
(LP) 



(cmos) 
(cmos) 

(cmos) 
(cmos) (LP) 
(cmosj(LP) 
(cmosj(LP) 
(Qslat) 



1.95 

3,35 

,89 

1,29 

1.89 

2.99 

2.99 

8/14.95 

6/15.25 

8/15.45 

6/15.95 

4.95 

3.49 

3.99 

4,49 

9.95 

4.15 

4.95 

6.15 

4.95 

5.95 

8.95 

6.95 

3.35 

10.95 

34.95 



LP Low Power 



Q stat Quasi- Sialic 



DYNAMIC RAMS 



TMS4027 

MK4108 

MM5298 

4116-300 

4116-250 

4116-200 

4116-150 

4116-120 

2118 

MK4816 

4164-200 

4164-150 



4096 x 

8192 X 

8192 x 

16384 x 

16334 x 

16384 x 

16384 x 

16384 X 

16384 x 

2048 X 

65536 X 

65536 X 

SV all 



1 (250ns) 

1 (200ns) 

1 (250ns) 

1 (300ns) 

1 (250ns) 

1 (200ns) 

1 (1511ns) 

1 (120ns) 

1 (150ns) (5v) 

3 (309ns) (Sv) 

1 (200ns) (5v) 

1 (150ns) (5v) 

nglo 5 volt supply 



1.99 

1.95 

1.85 

8/11.75 

8/11 95 

8/13.95 

8/15.95 

8/29.95 

4.95 

24.95 

6.25 

7.25 





EPROMS 




1702 


256 x8 


(lus) 


4.59 


2706 


1 024 x 3 


(450ns) 


3.95 


2756 


1024 x 3 


(450ns) (Sv) 


5.95 


2716 


2048 x 8 


(450 ns) (Sv) 


3.95 


2716-1 


2046 X 8 


(350 ns) (Sv) 


6.25 


TMS271S 


2043 I 8 


(450. ns) 


7.95 


TMS2532 


4396 X 8 


(450ns) (Sv) 


7.95 


2732 


4096 X 8 


(450ns) (5v) 


4.95 


2732-250 


4996x8 


(250ns) (Sv) 


12.95 


2732-200 


4096 X 8 


(200ns) (5v) 


16.95 


2764 


8192x8 


(4S0ns) (5v) 


16,95 


2764-250 


8192x3 


(250ns) (5v) 


18.95 


1 2764-200 


8192x6 


(200ns) (5v) 


19.95 


1 TMS2564 


81 92 X 3 


(450ns) (5») 


24.95 


1 MC68764 


8192x3 


(450ns) (Sv)(24 pin) 


CI II 




5v Single 5 Volt Supply 





EPROM ERASERS 







Capacity 


Intensity 






Timer 


Chip 


(uW/Cm») 




PE-14 




6 


5,200 


83.00 


PE-14T 


X 


6 


5,200 


119.00 


PE-24T 


X 


g 


6,700 


175.00 


PL-265T 


X 


20 


6,700 


255.00 


PR-125T 


X 


16 


15,000 


349.00 


PR-320 


X 


32 


15,000 


595.00 



DISC 




CONTROLLERS | 


1771 


16.95 I 


1791 


29.95 I 


1793 


36.35 I 


1795 


54.95 


1797 


54.95 I 


6343 


34.95 1 


B272 


39.95 


UPD765 


39.9S 1 


1691 


18.95 I 


2143 


16.95 I 


INTERFACE 


8T26 


1.69 1 


8T28 


2.49 1 


8T9S 


.99 1 


8T96 


.99 1 


8T97 


.99 1 


8T98 


.99 1 


DMB131 


2.95 1 


DP8304 


2.29 1 


DS8S35 


1.99 1 


DS8836 


.99 1 


MISC. 




3242 


7.95 1 


3341 


4.95 1 


MC3470 


4.9S 1 


MC34B0 


9.00 1 


11C90 


13.95 1 


95H90 


7.95 I 


2S13-001 UP 


9.95 1 


2513-002 LOW 


9.95 1 


SOUND CHIPS I 


76477 


3.95 1 


76439 


8.95 1 


AY3-B910 


12.95 1 


MC3340 


1.49 1 


CRT 




CONTROLLERS I 


6845 


14.95 1 


68B45 


35.95 1 


HD4650SSP 


15.95 1 


6B47 


12.25 I 


68047 


24 95 1 


8275 


29.95 1 


7220 


99.95 


CRT5027 


39.95 1 


CRT5037 


49.95 


TMS931SA 


39.95 1 


BIT-RATE 


GENERATORS I 


MC14411 


11.95 1 


BH1941 


11.95 1 


4702 


12.95 1 


COM5016 


16.95 I 


COM8116 


10.95 I 


MMS307 


10.95 I 


UARTS 




AY3-1014 


6.95 | 


AY5-1013 


3.95 1 


PT1472 


9.95 1 


TR1602 


3.95 1 


2350 


9.95 1 


2651 


3 95 1 


TMS6011 


5.95 1 


I M 6402 


7.95 1 


I M 6403 


8.95 1 


INS8250 


14.95 I 


KEYBOARD 


CHIPS 




AY5-2376 


11.95 I 


AY5-3600 


11.95 1 


74C922 See 


74 COO 1 


74C923 Series 


Prices 1 


CLOCK 


CIRCUITS 


MM53M 


4.95 1 


MM5369 


3.95 1 


MM5375 


4.95 1 


MMS8167 


8.95 1 


MMS8174 


11.95 1 


MSM5832 


6.95 J 



Z-80 

2.5 Mhz 

ZSO-CPU 3.95 

Z80-CTC S.9S 

Z80-DART 15.25 

Z80-DMA 17.50 

Z60-PIO 5.75 

Z80-5IO/0 18.50 

Z90-SIO/1 18.50 

ZBO-SIO/2 18.S0 

Z80-SIO/9 16.95 

4.0 Mhz 

Z60A-CPU 6.00 

ZS0A-CTC 3.65 

Z80A-DART 18.75 

ZBOA-OMA 27.50 

Z60A-PIO 6.00 

Z80A-SIO/0 22.50 

Z60A-SIO/1 22.50 

Z80A-SIO/2 22.50 

Z80A-SIO/9 19.95 

6.0 Mhz 

Z80B-CPU 17.95 

Z80B-CTC 15.50 

Z80B-PIO 15.50 

ZILOG 

Z61 32 34.35 

li Z8671 39.95 , 



CRYSTALS 



32.7GB khz 

1.0 mhz 

1.8432 

2.0 

2.097152 

2.4576 

3.2768 

3.579535 

4.0 

5.0 

5.0688 

5.185 

5.7143 

6.0 

6.144 

6.5536 

80 
10.7336 
14.31318 
15.0 
16.0 
18.0 
1B.432 
20.0 
22.1184 
L.32.0 



1.95 
4.95 
4.95 
3.95 
3.95 
3.95 
3.95 
3.95 
3.95 
3.95 
3.95 
3.95 
3.9S 
3.95 
3.95 
3.95 
3.95 
3.95 
3.95 
3.95 
3.95 
3.95 
3.95 
3.95 
3.95 
3.95, 



DATA 

ACQUISITION 

ADC0600 15.55 

ADCOS04 3.49 

ADC0809 4.49 

ADC0S17 9.95 

DAC0800 4.95 

DACOS06 1.95 

OAC080B 2.95 

□ AC1D20 9.25 

OAC1022 5.95 

MC1408L6 1.95 

MC1406L8 2.95 . 



[8000 


I 


I 6035 


5.95 


I 8039 


6.95 


I INS-8050 


17.95 1 


I INS-B073 


24.95 1 


I 8039 


3.95 1 


8085 


5.95 1 


603SA-2 


11.95 I 


B036 


29.95 I 


3387 


CALL I 


BOSS 


39.95 I 


8089 


39.95 I 


8155 


7.95 I 


8156 


8.95 1 


S185 


29.95 I 


8165-2 


39.95 I 


8741 


39.95 1 


874B 


29.95 1 


I 8755 


32.00 I 



f 8200 




8202 


29.95 | 


8203 


39.95 ] 


3205 


3.50 1 


8212 


1.80 | 


B214 


3.65 1 


6216 


1 75 I 


B224 


2.25 I 


6226 


1.80 I 


B22S 


3.49 I 


8237 


19 95 I 


8238 


4.49 I 


8243 


4.45 I 


I 8250 


10.95 I 


I 8251 


4.49 I 


I 8253 


6.95 I 


I 8253. 5 


7.95 I 


I 8255 


4.49 I 


I 8255-5 


5.25 I 


I 8257 


7.95 I 


I 8257-5 


6.95 I 


I 8259 


6.90 I 


I 3259-5 


7.50 I 


I 3271 


39.95 I 


1 6272 


39.95 I 


1 B275 


29.95 I 


1 8279 


3.95 I 


1 B279-5 


10.00 1 


[ 6232 


6.50 1 


1 8233 


6.50 1 


1 8284 


5.50 1 


I 8266 


6.50 1 


1 8287 


6.50 1 


1 8298 


25.00 1 


I 8259 


49.95 J 



FUNCTION 
GENERATORS 



MC4024 

LM566 
XR2206 

I 6038 



3.95 
1.49 
3.75 
3.95 J 



INTERSIL ^ 


ICL7103 


9.50 


(CL7106 


9.95 


ICL7107 


12.95 


ICL8038 


3.95 I 


ICM7207A 


S.59 1 


ICM7208 


15.95 I 



f 6800 


6B000 


33.95 | 


6890 


4.95 


6B02 


7.95 1 


6308 


13.90 I 


6B09E 


13.95 I 


6899 


12.95 


6B10 


2.95 


6320 


4.95 


6821 


3,25 I 


6828 


14.95 j 


6640 


12.95 I 


6643 


34.95 I 


6344 


25.95 


6345 


14.95 I 


6847 


12.25 I 


6850 


3.45 


6852 


5.75 I 


6B60 


9.95 


6862 


11.95 1 


6875 


6.95 


6880 


2.25 1 


6BS3 


24.95 1 


63047 


24.95 1 


6S4S8 


19.95 I 


6600 


1MHZ 


68B00 


10.95 I 


6BB02 


22.25 I 


66B09E 


29.95 I 


63B09 


29.95 I 


68B10 


7.95 I 


63B21 


12.95 I 


I 6SB4S 


35.95 I 


I 6BB50 


12.35 I 


L 6 8 BOO 


2 MHZ J 



6500 

1 MHZ 



6502 
6504 
6505 
6507 
6520 
6522 
6532 
' 6S45 
5551 

6502 A 
6522A 
6 532 A 
6545A 
6551 A 



5.95 
6.95 
9.95 
9.95 
4.3S 
9.7S 
11.25 
22.50 
11.85 

9.95 
11.70 
12.40 
28.50 
12.95 

14.95 



EXAR 

XR 2206 3.75 

XR 2207 3.85 

XR 2208 3.90 

XR2211 5.25 

XR 2240 3.25 , 



9000 SERIES 1 


9316 


1.00 I 


9334 


2.50 I 


9366 


3.95 


9401 


9.95 I 


9601 


.75 I 


9602 


1.50 


96S02 


1.9S 1 



JDR MICRODEVICES, INC. 

1224 S. Bascom Avenue 

San Jose, CA 95128 

800-538-5000 • 800-662-6279 (CA) 

(408) 995-5430 • Telex 171-110 

.1982 JDK MICRODEVICES, INC. 



VISIT OUR 

RETAIL STORE 



— NEW HOURS — 

M-W-F, 9-5 

T-Th.,9-9 Sat. 11-3 



PLEASE USE YOUR CUSTOMER ML/MBFR WHEN ORDERING 

TERMS: For shipping include 52 lor UPS Ground or S3 lor UPS Blue 
Label Air. Items over 5 pounds require additional shipping charges. 
Foreign crOers. include sufficient amount lor shipping There 1st 510 
minimum order Bay Area and Los Angeles Counties add 6V ; Sales 
Tax. Olher California residents ado 6 Sales Tax. We reserve the 
right to substitute manufacturer Not responsible for typographical 
errors. Prices are subject to change without notice. We will match or 
beat any compel! lor" s price provided II is not below our cost 
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CIRCLE 45 ON FREE INFORMATION CARD 



2716 



16K EPROMS 



2732 



ALL MERCHANDISE 100% GUARANTEED! 



fc I Vfci 32K EPROMS T EACH 
CALL US FOR VOLUME QUOTES 









74LS00 








74LS00 


.24 


74LSS6 


.39 


74LS169 


1.75 


74LS323 


2,75 


ML 30 1 


.25 


74L.S90 


.55 


74LS170 


1.49 


74LS324 


1.75 


t II Kir-' 


.25 


74LS91 


.89 


74LS173 


.59 


T4LS3S2 


1.29 


74LS03 


.25 


74LS92 


.55 


74LS174 


.55 


74LS3S3 


1.29 


74LS04 


.24 


T4LS93 


.55 


74LS175 


.55 


74LS363 


1.35 


74LS05 


.25 


74LS95 


.75 


74LS1B1 


2.15 


74LS364 


1.95 


74 L SOS 


.28 


74LS96 


.89 


74LS189 


9.35 


74LS36S 


.49 


74LS09 


.28 


74LS107 


.39 


74LS190 


.88 


74LS366 


.49 


74LS10 


.25 


74LS109 


.39 


74LS191 


.89 


74LS367 


.45 


74LS11 


.35 


74LS112 


.39 


74LS192 


.79 


74LS368 


.45 


74LS12 


.35 


74I.S113 


.39 


74LS193 


.79 


74LS373 


.99 


74LS13 


.45 


74LS114 


.39 


74LS194 


.89 


74LS374 


.99 


74LS14 


.59 


74LS122 


.45 


74LS19S 


.69 


74LS377 


1.39 


74LS15 


.35 


74LS123 


.79 


74 LSI 96 


.79 


74LS378 


1.18 


74LS20 


.25 


74LS124 


2.90 


74LS197 


.79 


74LS379 


1.35 


74LS21 


.23 


74LS125 


.49 


74L5221 


.89 


74LS385 


1.90 


74LS22 


.25 


74LS126 


,49 


74LS240 


.95 


74LS386 


.45 


74LS26 


.29 


74LS132 


.59 


74LS241 


.99 


74LS390 


1,19 


74LS27 


.29 


74LS133 


.59 


74L5242 


.99 


74LS393 


1.19 


74LS2S 


.35 


74LS136 


.39 


74LS243 


.99 


74LS39S 


1.19 


74LS30 


.25 


74LS137 


.99 


74LS244 


.99 


74LS399 


1.49 


74LS32 


.29 


74LS138 


.55 


74LS245 


1.49 


74LS424 


2.95 


74LS33 


.55 


74LS139 


.55 


74LS247 


.75 


74LS447 


,37 


74LS37 


.35 


74LS145 


1.20 


74LS248 


.99 


74LS430 


1.95 


74LS3B 


.35 


74LS147 


2.49 


74LS249 


.98 


74LS624 


3.99 


74LS40 


.25 


74LS148 


1.35 


74LS251 


.59 


74LS668 


1.69 


74LS42 


.49 


74LS151 


.55 


74LS253 


.59 


74LS669 


1.S9 


74LS47 


.75 


74LS153 


.55 


74LS257 


.59 


74LS670 


1.49 


74LS4B 


.75 


74LS154 


1.90 


74LS258 


.59 


74LS674 


9.85 


74LS49 


.75 


74LS155 


.69 


74LS259 


2.75 


74LS682 


3.20 


74LS51 


.25 


74 LSI 56 


.89 


74LS260 


.59 


74LS683 


3.20 


74LS54 


.29 


74 LSI 57 


.65 


74LS266 


.55 


74LS684 


3.20 


74LSSS 


.29 


74LS158 


.59 


74LS273 


1.49 


74LS685 


3.20 


74LS63 


1.25 


74LS160 


.69 


74LS275 


3.35 


74LS688 


2.40 


74LS73 


.39 


74LS161 


.85 


74LS279 


.49 


74LS689 


3.20 


74LS74 


.35 


74LS162 


.69 


74LS280 


1.98 


74LS783 


24.95 


74LS75 


.39 


74LS163 


.65 


74LS283 


.69 


B1LS95 


1.49 


74LS76 


.39 


74LS154 


.69 


74LS290 


.89 


81LS96 


1.49 


74LS78 


.49 


74LS165 


.95 


74LS293 


.89 


81LS97 


1.49 


74LS83 


.50 


74LS16S 


1.95 


74LS295 


.99 


B1LS98 


1.49 


74LS85 


.59 


74LS168 


1.75 


74LS298 


.89 


25LS2521 
2SLS2S69 


2.80 
4.25 



IC SOCKETS 




1-99 


100 


8 pin ST 


.13 


.11 


14 pin ST 


.15 


.12 


16 pin ST 


.17 


.13 


18 pin ST 


.20 


.18 


20 pin ST 


.29 


.27 


22 pin ST 


.30 


.27 


24 pin ST 


.30 


.27 


28 pin ST 


.40 


.32 


40 pin ST 


.49 


.39 


ST SOLDERTAIL 


8 pin WW 


.59 


.49 


14 pin WW 


.69 


.52 


16 pin WW 


.69 


.58 


18 pin WW 


.99 


.90 


20 pin WW 


1.09 


.99 


22 pin WW 


1.39 


1.28 


24 pin WW 


1.49 


1.35 


28 pin WW 


1.69 


1.49 


40 pin WW 


1.99 


1 SO 


WW WIHEWBAP 


16 pin ZIF 


6.75 


call 


24 pin ZIF 


9.95 


call 


ZIF TEXTOOL 


1 (Zero inser 


lion Ft 


rce) 



7400 



CONNECTORS 

HS232 MALE 2.95 I 

RS232 FEMALE 3.50 | 
RS232 FEMALE 

flIGHT ANGLE 5 25 

RS232 HOOD 1.25 

S-10O ST 3.95 

. S-10O WW 4.95 J 



f DIP SWITCHES 


4 POSITION 


.85 


5 POSITION 


.90 


6 POSITION 


.90 


7 POSITION 


.95 


[ 8 POSITION 


.95 



I Prices Slashed f\ 




74S0O 




74S00 


.32 


74S163 


1.95 


74S02 


.35 


74S 1 68 


3.95 


74S03 


.35 


74S169 


3.95 


74S04 


.35 


74S174 


.95 


74S05 


.35 


74S175 


.95 


74 SOS 


.35 


74S1S1 


3.95 


74S09 


.40 


74S1B2 


2.95 


74S10 


.35 


74S188 


1.95 


74S11 


.35 


74S1B9 


6.95 


74S15 


.35 


74S194 


1.49 


74S20 


.35 


74S195 


1.49 


74S22 


.35 


74S196 


1.49 


74S30 


.35 


74S197 


1.49 


74S32 


.40 


74S201 


6.95 


74 S3? 


.39 


74S225 


7.95 


74S38 


.85 


74S240 


2.20 


74S40 


.15 


74S241 


2.20 


74S51 


.35 


74 S 244 


2.20 


T4S64 


.40 


74S251 


.95 


74S65 


.40 


74S253 


.95 


74S74 


.50 


74S2S7 


.96 


74S85 


1.99 


74S258 


.95 


74S86 


.50 


74S260 


.79 


74S112 


.50 


74S274 


19.95 


74S113 


.50 


74S275 


19.95 


74S114 


.55 


74S2S0 


1 95 


74S124 


2.75 


74S287 


1.90 


74S132 


1.24 


74S288 


1.90 


74S133 


.45 


74S289 


6.89 


74S134 


.50 


74S301 


6.95 


74S135 


.89 


74S373 


2.45 


74S138 


.85 


74S374 


2.45 


745139 


.85 


74S3H1 


7.95 I 


74S140 


.55 


74S3S7 


1.9S 


74S151 


.95 


74S412 


2.9S 


74S153 


.95 


74S471 


4.95 


745157 


.95 


74S472 


4.95 


74S15B 


.95 


74S474 


4.95 


74S161 


1,95 


74S482 


15.25 


74S162 


1.95 


74SS70 


2.95 






74S571 


2.95 J 



MasterCard 




ORDER TOLL FREE 

800-538-5000 
800-662-6279 

(CALIFORNIA RESIDENTS) 

IF YOU CAN FIND A PRICE LOWER 

ELSEWHERE. LET US KNOW AND 

WE'LL MEE T OR BE A T THEIR PRICE! 

I SEE TERMS BELOW) 

* Computer managed inventory- 
virtually no back orders! 

* Very competitive prices! 

* Friendly staff! 

* Fast service — most orders 
shipped within 24 hours! 



7400 

7401 

7402 

7403 

7404 

7405 

7406 

7407 

7408 

7409 

7410 

7411 

7412 

7413 

7414 

7416 

7417 

T420 

7421 

T422 

7423 

7425 

7426 

7427 

742B 

7430 

7432 

7433 

7437 

7438 

7440 

7442 

7443 

7444 

7445 

7446 

7447 

7448 

7450 

7451 

7453 

7454 

7460 

7470 

7472 

7473 

7474 

7475 

7476 

7480 

74S 1 

7482 

7483 

7485 

7486 

7489 

7490 

7491 

7492 

7493 

7494 

7495 

7496 

7497 

74100 

74107 

74109 

74110 

74111 

74116 

74120 

74121 

74122 

74123 

74125 

74126 

74128 



.19 
.19 
.19 
.19 
.19 
.25 
.29 
.29 
.24 
.19 
.19 
.26 
.30 
.35 
.49 
.25 
.25 
.19 
.35 
.35 
.29 
.29 
.29 
.29 
.45 
.19 
.29 
.45 
.29 
.29 
.19 
.49 



.19 
.23 
.23 
.23 
73 
.35 
.29 
.34 
.33 
.46 
.35 
.59 
1.10 
.95 
.50 
.59 
.35 
2.15 
.35 
.40 
.50 
.35 
.65 
.55 
.70 
2.75 
1.75 
.30 
.45 
.45 
.55 
1.S5 
1,20 
.29 
.45 
.49 
,45 
.45 
.55 



74132 
74136 
74141 
74142 
74143 
74145 
74147 
74148 
74150 
74151 
74152 
741 S3 
74154 
74155 
74156 
74157 
74159 
74160 
74161 
74162 
74163 
74164 
74165 
74166 
74167 
74170 
74172 
74173 
74174 
74175 
74176 
74177 
74178 
74179 
74180 
74181 
74182 
74184 
74185 
74186 
74190 
74191 
74192 
74193 
74194 
74195 
74196 
74197 
74198 
74199 
74221 
74246 
74247 
74248 
74249 
74251 
74259 
74265 
74273 
74276 
74279 
74283 
74284 
74285 
74290 
74293 
74298 
74351 
74365 
74366 
74367 
74368 
74375 
74390 
74393 
74425 
74426 
74490 



.45 

.50 

.65 

2.95 

2.95 

.60 

1.75 

1.20 

1.35 

.55 

.65 

.55 

1.25 

.75 

.65 

.55 | 

1.65 

.85 

.69 

.85 

.69 

.85 

.85 

1.00 

2.95 

1.65 

5,95 

.75 

.89 

.89 

.89 

.75 

1,15 

1.75 

.75 

2.25 

.75 

2.00 

200 

18.50 

1.15 

1.15 

.79 

.79 

.95 

.85 

.79 

.75 

1.35 

1.35 

1.35 

1.35 

1.25 

1.85 

1.95 

.75 

2.25 

1.35 

1.95 

1.25 

.75 

2.00 

3.75 

3.75 

.95 

.75 

.85 

2.25 

.65 

.65 

.65 

.65 

2.20 

1.75 

1,35 

3.15 

.85 

2.55, 





CMOS 




40O0 


21 


4S2a 


1.19 


4001 


.25 


4531 


.95 


4002 


.25 


4532 


1.95 


4005 


.89 


4538 


1.95 


4007 


.29 


4539 


1-95 


4008 


.95 


4543 


1.19 


4009 


.39 


4555 


.95 


4010 


.45 


4556 


.95 


4011 


.25 


4581 


1.95 


4012 


.25 


4582 


1.95 


4013 


.38 


4584 


.75 


4014 


.79 


4565 


7S 


4015 


.39 


4702 


12.95 


4016 


.39 


74 COO 


.35 


4017 


.69 


74C02 


.35 


4018 


.79 


74C04 


35 


4019 


,39 


74C08 


.35 I 


4020 


.75 


74CI0 


.35 


4021 


.79 


74C14 


.59 I 


4022 


.79 


74C20 


.35 


4023 


.29 


74C30 


.35 


4024 


.65 


74C32 


.39 


4025 


.29 


74C42 


1.29 I 


4026 


1.65 


74C48 


1.99 


4027 


.45 


74C73 


.65 1 


4028 


.69 


74CM 
74C76 


.56 


4029 


.79 


.80 1 


4030 


.39 


74CB3 


1.95 


4034 


1.95 


74C85 


1.95 I 


4035 


.85 


74C86 


.39 


4O40 


.75 


74C89 


4.50 I 


4041 


.75 


74C90 


1.19 


4042 


.69 


74C93 


1.75 I 


4043 


.85 


74C95 


.99 


4044 


.79 


74C107 


.89 I 


4046 


.85 


74C150 


5,75 


4047 


.95 


74C151 


2.25 


4049 


.35 


74C154 


375 


4050 


.35 


74C157 


1.75 


4051 


.79 


74C160 


1.19 


4053 


.79 


74C161 


1.19 


4060 


.89 


74C162 


1.19 


4066 


.39 


74C163 


1.19 


4068 


.39 


74C164 


1.39 


4069 


.29 


74C165 


2.00 


4070 


.35 


74C173 


.79 I 


4071 


23 


74C174 


1.19 I 


4072 


29 


74C175 


1.19 


4073 


.29 


74C192 


149 I 


4075 


.29 


74C193 


1.49 


4076 


,79 


74C185 


1.39 I 


4078 


.29 


74 C 200 


5.75 


4081 


.29 


74C221 


1.75 I 


4082 


,29 


74C373 


2.45 


4085 


.95 


74C374 


2,45 I 


4086 


.95 


74C901 


,39 


4093 


.49 


74C902 


.85 I 


4098 


2.49 


74C903 


.85 


4099 


1.95 


74C905 


10.95 1 


14409 


12.95 


74C906 


.95 


14410 


12.95 


74C9Q7 


1.00 I 


14411 


11.95 


74C908 


2.00 


14412 


12.95 


74C909 


2.75 I 


14419 


7,95 


74C910 


9.95 


4502 


.95 


74C911 


8.95 I 


4503 


.65 


74C912 


8.95 


4508 


1.S5 


74C914 


1.95 I 


4510 


.65 


74C915 


1.19 


4511 


.85 


74C918 


2.75 I 


4512 


.85 


74C920 


17.95 


4514 


1.26 


74C921 


15.95 I 


4515 


1.79 


74C922 


4.49 


4616 


US 


74C923 


495 I 


4518 


.69 


74C925 


5.95 


4519 


.39 


74C926 


7.95 I 


4520 


.79 


74C927 


7.95 


4522 


1.2S 


74C92B 


7.95 I 


4526 


175 


74C929 


19.95 


4527 


1.95 


74C930 


19.9S J 



TRANSISTORS DIODES 



LEDD 


SPl 


.AY 


s 1 


r LED LAMPS 










1-99 100- up 


HP 5082-7760 


.6" 


cc 


1.29 1 


Jumbo 


MAN 72 


3" 


CA 


.99 I 


Red .10 .09 


MAN 74 


.3" 


CC 


.99 1 


Jumbo 


FNO-3S7 (359) 


.375" 


cc 


.75 1 


Green .ia .15 


FNO-500 (503) 


.5" 


cc 


-99 1 


Jumbo 


FND-507 (510) 


.5" 


CA 


.99 ■ 


. Yellow .13 .15 



PN2222 
PN2907 
2N2222 
2N29Q7 
2N3055 
3055T 
2N39Q4 
2N3906 
IN414S (IN914) 
t IN40O4 



NPN SWITCH 
PNP SWITCH 
NPN SWITCH 
PNP SWITCH 
NPN POWER 
NPN POWER 
NPN SWITCH 
NPN SWITCH 
SWITCHING 
RECTIFIER 



TO-92 

TO-92 

TO-18 

TO-18 

TO-3 

TQ-220 

TO-92 

TO-92 



10/1.00 

10/1.25 

.25 

.25 

.79 

.69 

10/1.00 

10/1.00 



1 00 8.99 

100/10.99 

50/10.99 

50/10.99 

10/6.99 
10/5.99 | 
100/8.99 i 

100/8.99 



25/1.00 1000/35.00 
10/1.00 1O0/8.99J 
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LINEAR 



LM301 

I.M3QIH 

LM3D7 

LM308 

LM3DBH 

LM3Q9H 

LM3C9K 

I. Main 

LM311 

LM311M 

LH312H 

LM317K 

LM317T 

LM31S 

LM31SH 

LM319H 

LM319 

LM320{sc 

LM322 

LM323K 

LM324 

LM329 

LM331 

LM334 

LM335 

LM336 

LM337K 

LM337T 

LM33BK 



.34 

.79 

.IS 

.69 

1.15 

1.95 

1.25 

1.75 

.54 

.89 

1.75 

3.95 

1.19 

1.49 

1.59 

1.25 

1,25 

7900) 

1.55 

4.95 

.59 

.65 

3,95 

1.19 

1.40 

1.75 

3.95 

1.95 

6.95 



LM339 

LM340(s 

LM348 

LM350K 

LM3S0T 

LM358 

LM359 

LM37S 

LM377 

LM378 

LM379 

LM380 

LM380N 

LM381 

LM382 

LM383 

LM384 

LM386 

LM3B7 

LM389 

LM390 

LM392 

LM394H 

LM399H 

NE531 

NE536 

NE555 

NE556 

NE55S 

NE561 



.99 
7800) 

,99 
4.95 
4.59 

.69 
1.79 
3.75 
1.95 
2 50 
4.50 

.89 
-8 1,10 
1.60 
1.50 
1,95 
1.95 

.89 
1.40 
1.35 
1.95 

.69 
4.60 
5.00 
2.95 
6.00 

.34 

.65 
1.50 
19.95 



NE564 

LM565 

LMS66 

LM567 

NE570 

NE571 

NE592 

LM703 

LM7D9 

LM710 

LM711 

LH723 

LM723H 

LM733 

LM741N 

LM741N 

LM741H 

LM747 

LM748 

LM1014 

LM1303 

LM1310 

MC1330 

MC1349 

MC1350 

MC135S 

LM1414 

LM1458 

LM14SS 

LM14S9 



2.95 

.99 

1.49 

.89 

3.95 

2.95 

2.75 

.89 

.59 

.75 

.79 

.49 

.55 

.98 

.35 

1 .35 

.40 

.89 

.59 

1.19 

1.95 

1.49 

1.69 

1.89 

1.19 

1.69 

1.59 

.59 

.69 

.69 



LM1496 

LM1558H 

LM1800 

LM1812 

LM1830 

LM1871 

LM1872 

LM1877 

LM1889 

LM1S96 

LM2877 

LM2878 

LM2900 

LM2901 

LM3900 

LM39D5 

LM3909 

LM3911 

LM3914 

LM3915 

LM3916 

MC4024 

MC4044 

RC4136 

RC4151 

LM4250 

LM4500 

LM13080 

LM136DO 

LH13700 



.85 
3.10 
2.37 
8,25 
3.50 
5.49 
5.49 
3.25 
1.95 
1.75 
2.05 
2. $5 

.85 
1.00 

.59 
1.25 

.98 
2.25 
3.95 
3.95 
3.95 
3.95 
4.50 
1.25 
3.95 
1.75 
3.25 
1.29 
1.49 
1,49 



RCA 



CA 3023 
CA 3039 
CA 3046 
CA 3059 
CA3060 
CA3065 
CA 3080 
CA 30S1 



2.75 
1.29 
1.25 

2.90 
2.90 
1.75 
1.10 
1 85 



CA 3082 
CA 3083 
CA 3086 
CA 3089 
CA 3096 
CA3130 
CA3140 
CA 3146 
CA 3160 



Tl 



TL494 


4.20 


TL496 


1.65 


TL497 


3.25 


75107 


1.49 


75110 


1,95 


75150 


1.95 


75154 


1.95 


75188 


1.25 


75189 


1.25 



75365 
75450 
75451 
75452 
75453 
75454 
75491 
75492 
75493 
75494 



Bl FET 



TL071 
TL072 
TL074 
TL0B1 
TL082 
TL063 



.79 
1.19 
2.19 

.79 
1.19 
1.19 



H TO-5 CAN 



BEST SELLING 
BOOKS 

OSBORNE/MC GRAW-HILL 

Apple M User's Guide 14.95 

CAT Controller's Hantfboofc 9.95 

63000 Assembly Language 

Programming ...... 16 99 

CBASIC User Guide 15.00 | 

SYBEX 

Your Your Firsl Computer ....... 8.95 

The CP'M Handbook 14.95 

The PASCAL Handbook , 1B.95 

Microprocessor Interfacing 

Techniques ..,.,,,.,, 17.9&J 



TL084 
LF347 
LF351 
LF353 
LF355 
LF358 
LF357 



1.65 
1.55 
.80 
2.S9 
3.49 
1.30 
1.15 
1.85 
1.19 



1.95 
.59 
.39 
.39 
.39 
.39 
.79 
.79 
.89 



2.19 

2.19 

.60 

1,00 
1.10 
1,10 

1.40 



VOLTAGE 
REGULATORS 



VISIT OUR 
RETAIL STORE 

• NEW HOURS * 

NOW OPEN 

TUESDAY & THURSDAY 

EVENINGS TILL 9:00 P.M. 



CHRISTMAS SPECIALS 

NASHUA 5 1 / 4 " Diskettes 

# TOP QUALITY - LOW PRICE! # 

""**:«* Single Sided, Single Density %^ : ^ 

^B'SJjssS'** Soft Sectored with Hub Ring *#:£•&!&:#* 

* | • $ 19 95 BOX OF 10 



NEWPORT PROSTICK 



* 



Professional Quality 
Atari-Type Joystick 
Improve your scores — 
A must for maze qames 

$31 00 



EACH 



* Extremely Rugged — Actual 

Arcade game Joystick 

* All parts are replaceable 

* 6 Month Warranty 
$5995 



PAIR 



7805T 
7808 T 
781 2T 
7B15T 
7824T 

7805 K 
7B12K 
7815K 
7824K 

78L0S 

78L12 

78L15 

78H05K 

78H12K 



.89 
.89 
.89 
.89 
B9 

1.39 
1.39 
1.39 
1.39 

.69 
.69 



7905T 
7908T 
7912T 
79 1ST 
7924 T 
7905 K 
791 2K 
791 5 K 
7924 K 
79L05 
79L12 
79L1S 



.99 
.99 
.99 
-99 
.99 

1.49 
1.49 
1.49 
1.49 
.79 
.79 
.79 

4.95 
1.95 



9.95 ' MjO.sk 

9.95 UA7BS40 

TO-220 K " TO-3 

L = TO-92 



5W DISK DRIVES 

TANDON 

TM1Q0-1 {FOR IBM) 229.00 

|TM100-2 (FOR IBM) 295.00 

SHUGART 

SA 400L (40 TRACK) 199.95 

SA400 (35 TRACK) 189.95 

CABINET FOR 5 1 /V' 
DISK DRIVE 

* COLOR MATCHES APPLE 
\* FITS SHUGART 

SPECIAL — s 29,95 



MICROCOMPUTER 
HARDWARE HANDBOOK 

FROM ELCOMP — $14.95 
I Over 800 pages of manufacturers data 

sheets on most commonly used ICs. 

Includes: 

*TTL — 74/74LSand74F 

* CMOS 

* Voltage Regulators 

* Memory — RAM, ROM, EPROM 

* CPU's — 6800, B500, Z80. 8080, 
8085. 8086/8 

* MPU support & interface — 6800. 
6500. Z80. 8S00, etc. 



WE NOW STOCK A 

COMPLETE LINE OF 

DISC, ELECTROLYTIC, 

MONOLITHIC AND 

TANTALUM CAPACITORS 



RESISTORS 

V. WATT 5% CARBON FILM ALL 

STANDARD VALUES 

FROM 1 OHM TO 10 MEG OHM 

50 PCS. SAME VALUE .025 EA. 

100 PCS. SAME VALUE .02 EA. 

1000 PCS. SAME VALUE .015 EA. 



JDR MICRODEVICES, INC. 

1224 S. Bascom Avenue 

San Jose, CA 95128 

800-538-5000 • 800-662-6279 (CA) 

(408) 995-5430 • Telex 171-110 

15 19*2 JDH MICRODEVICES, INC. 



VISIT OUR - N 5^ H F°r, S ~ 

RETAIL STORE T -Th. 9-9 la?. 11-3 

PL EASE USE YOUR CUSTOMER tiUMBER WHEN ORDERING 

TERMS: For snippmg include S2 lor UPS Ground or S3 tor uPS Ri, p 
Label Air Hems over 5 pound* require additional shipping charges 
Foreign orders, include sufficient jmounl lor shipping rhere is a ^ 10 
minimum order Bay Area and Los Angela Counties add 6 , Sates 
Tan Other Ciiiiorriu resident* add £ Sales Tan We reserve the 
right to substitute menu lactLrrer No I responsible for typographical 
errors. Prices, are subbed 1o change wiihoul nolice We will rr.utch or 
heal any competitor i prtce provided m n nni below our coit 



CIRCLE 45 ON FREE INFORMATION CARD 



THE ULTIMATE APPLE 



COOLING FAN $ 69 95 

• Easy Installation 

• No modification of Apple 
required. 

Color matches Apple. 
Switch on front controls fan, 
computer and monitor. 
Ultra-quiet, reliable fan. 
Completely eliminates 
problems caused by 
overheating 




16K RAM CARD 

* Upgrade your 48K Apple II to full 64K of RAM. 

* Fully software and hardware compatible with the Apple | 
language card and microsoft Z80 card. 

* Eliminates the need for the Applesoft or Integer Basic 
ROM card when used in conjunction with DOS 3.3. 

* Allows you to run Apple Fortran or Pascal with no 
difficulty. 

* Available as bare board, kit, or assembled and tested 

PRICE REDUCED 

ASSEMBLED & TESTED $49.95 

BARE CARD $14.95 KIT S44.95J 

TDISK DRIVE*299^ 

• Includes metal cabinet 

• Color matches Apple 

• 35 Tracks/single side 

• Includes cable 

• Use with Apple II 
Controller 



ORDER TOLL FREE 

800-538-5000 
800-662-6279 

(CALIFORNIA RESIDENTS) 




MONITORS 



00 



NEC JB i2oi M $ 169 
ZENITH zum-121 $ 119 00 



COLOR 

IAMDEK colori 

NECJC1201M 



S335 00 



PRINTERS 




MX-80 , 
MX-80FT 




















ill 


— 


^n 






MX-100 

CALL FOR PRICE | 

WF HAVF APPi F AND TRS-fitl flNM 


B l 


[INTERFACE CARDS AND CABLES J 



SA400 35 TRACK 
DISK DRIVE 

CLEARANCE 



* VERY LIMITED SUPPLY 

• MODIFY FOR USE IN 
APPLE 

• PRE-REVISION "L" MODEL| 

* THEY WONT LAST LONG 



s 189 



95 



5 1 A" DISKETTES 

ATHANAsssdsoft 24.95 

MEMOREXsssdsoft ... 26,95 
VERBATIM ss sd soft .... 29.95 

VERBATIM iosectiomhabd 29.95 



: 198! JDH MICHODEVICES. INC. 



CIRCLE 45 ON FREE INFORMATION CARD 



TTL 74LS SERIES 



.'415031. 
ML50tN 

rtlSMF. 
74LS03N 
Ml 5011. 
741 SO* 
MLSigr* 
741SI1X 
.'4LS!('. 
74LS13II 
741 5 UN 
741 5HV 
MlS3l"i 
741 S^ft 
74LS3OT 
74LSJ7F, 
■N;;-.:i-, 



Z1 M15«!N 
.!? F4LS47N 
.24 74LS73M 
.24 74LS74N 
25 74LS7SN 
.25 74LS76N 
15 7415S1N 
25 71LS86N 
.24 74L59DN 
» 7<lS9!N 
.25 'ILS93N 
35 74LS9BN 
41 74LS1D7FI 
.20 74L51I2N 
77 74LS122N 
.25 74L5123N 
!S 74LS175N 
77 7*LS13?h 
71 74L5U3N 



.44 74IS131N 

J! 741S139N 

35 741SHIN 

32 74151S1N 

3) 74LSI53N 

3) 74l£l55N 

.(! 74L5157N 

33 74L51S8N 
42 74LS1&QN 
50 741.51511 
50 74LS1B3N 
5) 74IS164N 
3) 74LS165N 
35 74LS155N 
15 74LS17DN 
IT 74LS173N 
49 74LS174N 
55 7H5175N 
M 74LSH3H 



50 71L5191N 

50 7JLS192N 
t.33 74LS1S3N 

43 74LS194N 
.42 74LS221N 
54 74LSJ40N 
.44 74LS241N 
41 7ILS242N 
(7 7<LS!43N 
IT 74LS241N 
59 74LS245N 

51 7<IS!51H 
■5 74LSJ53N 

1 49 74LS257H 

1 49 74lS?MN 

E9 7ILS266U 

44 74LS273N 
15 741S279N 

3 49 .'IlS3K». 



SO 
.11 
70 
TO 
II 

n 

93 
99 
99 
M 
l tg 
15 
55 



74LS2SM 65 

F4LS!9ai .1} 

7(153431 1.K 

HLS3SW S.15 

74LS365N .41 

rXLSMW 13 

74L53S7N .41 

74LS365N 41 

7IL5373N 1 09 

T4LS3741 1 IS 

74LS37SN .10 

74LS377N t !S 

74LS37SN 99 

74LS390N 1 44 

74L5393N 99 

74LS447N 55 

'■!.'•■•..'■'■. 1 11 

74LS670N 1.21 



TTL 74F SERIES 

FAIRCHILO ADVANCED SCHOTTKY 



7Jf00Ft 

,-.i'riirc 
MFMK 

71F10PC 
74F11PC 
74HDJC 
jMF.IjFC 



95 
M 
1.11 
99 
55 
98 
96 
SS 



74F64PC .96 
74F74PC 1.11 
71F138FT; 2.15 
74F139PC 2.1 S 
74F153PC 1.13 
74F1S7RC 2.11 
T4F1M« 2.15 
74F175PC 1.H 



71F1B2PC 
71F211PC 
71F213PC 
74F2S1PC 
74F257PC 
74F25SPC 
71F2B3FC 
71F352PC 



3.30 
1.50 
3.25 
2.31 
2.31 
2.34 
3.10 
2.34 



74F3S1PC 
74F.373PC 
71F379K; 
'4f3»1PC 

74F3-JSPC 
MFK5P:. 
74FS21PC 
74F&34N 



9300 SERIES TTL 



9JO0PC ,TJ SJOafC 1.55 

3301FC 1.35 S3I2PC .7! 

930BPC 1.75 M16PC 1.55 



9324PC .11 3J7CFC 2.45 

9324PC 2,15 9374PC 2.45 

9J6SPC 2.39 93LIEPC 2. SO 

0^1 Rpf, 7 91 



CMOS 



lOOt .25 4070 .19 4043 .79 4073 .26 4512 

40S! .25 4021 .71 4047 .92 4075 .2) 4514 

4006 .19 4022 .19 4049 .50 4070 65 4515 

4009 .46 4023 .21 4051 .90 4077 .26 4519 

4010 .92 4024 .19 4052 .95 4070 .25 4520 
1011 .20 4025 .25 4053 .95 4011 .28 4520 

4012 .25 4027 .55 4060 .19 4082 .29 1532 

4013 .49 40!8 .70 4060 .11 4093 .55 4555 

1010 .70 4029 .95 4061 .30 4104 2.99 4550 
4010 .45 4030 .51 4069 .11 4502 .99 4532 
4017 .79 4035 59 4070 25 4510 .94 4504 

1011 70 4040 .11 4071 26 4511 .65 4702 
4019 .12 4042 .75 4072 .25 

SPECIAL OFFER - 10% DISCOUNT ON $1M ORDER OF CMOS 
15% DISCOUNT ON S250 OFtDEH OF CMOS 



ACTIVE ELECTRONICS tS A DIVISION OF FUTURE 

ELECTRONICS, ONE OF THE WORLD'S LARGEST 

FRANCHISED DISTRIBUTORS. WE ARE THE SOURCE, 

THE UNIQUE SUPPLIER OF FACTORY FRESH, TOP 

QUALITY CURRENT PRODUCTION MATERIAL. 

OVER S40 MILLION IN STDCK. 



LINEAR IC'S 



358IC .44 

3S0PC .04 

393TS -49 

555IC .IS 

556PC .04 

567TC .00 

709HC .40 

723PC .42 

725IC LIS 

7.19=0 7} 

74 INC .04 
KC=T03. UC =70220. HC=T05, 



30IA1C 

km: 

J09KS 

3T1TC 
317KC 
317UC 
318IC 
323KC 
324 PC 
337UC 
339PC 



.32 
.59 

1.25 
.40 
2,25 
1.25 
1.25 
3.95 
.41 
1.05 
.45 



741PC 
741TC 

747FC 

usaic 

14EBFC 

UB9AFC 

2207PC 

221 IPC 

2240PC 

S0S1PC 

3066FC 



.32 

a 

3 I9 
7 59 
1 S* 
103 
59 



3307fC ,19 

3403Ft .91 

3«IOPC » 

4136TC .48 

4151TC .96 

455S1C .44 

UBIitll 1.38 

AH26LS31CN 2.25 

ttCN 2.25 

L'LIJ2O02<tl .96 



3065FC .59 

TC ^ 8 PIN MINI PIP, II « PC, DUAL IM LINE 1C 



SCR'SANDTRIACS 



TIC 45 
TIC 47 
211 M64 
TIC 1050 
TIC 11 ID 
TIC 116E 
TIC 116H 
TIC 1260 
TIC 7060 
TIC J16B 
TIC 2160 
TIC 2260 
TIC !!6E 

TIC 2460' 
TIC 2030 



sen 

son 

5Cfl 
SX« 

SOB 

sen 
scs 

SCR 

".III. 

- ; ii£t 

•■' 

TfilAC 
TSIAC 
TWAC 

TRIAC 



6 AMP TO 

6 ft MP 2C0V 

a amp 2*y 

5 AM? 400V 
8 AMP 40DV 

a amp urn 

a AM? 600V 

12 AMP 490V 

j :.w i:,-v 

6 AMP 2MV 
5 AMP 400V 
S AMP low 
8 AMP 50DV 

12 AMP 400V 
IE AMf 40DV 
2^ AMP 400V 



.51 
.59 
.59 
.59 
1 19 
1.59 
2.31 
1.15 
,99 
1.32 
1.96 
1 10 
1.29 
1.30 
1.60 
2.59 



PLASTIC POWER 
TRANSISTORS 




VOLTA6E REGULATORS 
1 AMP POSITIVE 

78KXO0 1077C CASE FMucea .1 

7K**V.C TCL3 CASE IS 

1 AMP NEGATIVE 
79AX00 T0220CA5E PAAtted 

TS^FLC TCE3 CASE 

£ AMPS POSITIVE 
TIHOSSC 5VO.T5 TO} CASE AwitfM 3-B 
73H12AS0 17U0LTS 1(0 CA5E AeducEd 7.25 
78HGASC ACUOSTABLL TOJ CASE Pcducd G 45 

10 AMPS POSITIVE 
^FtBSC 5V01TS ICJ CASE. Pcdicfia 945 



SILICONIXVMOS 



VH443AF 
YN6&AF 

VNDMF 
VW89AF 



40V l-jv; .90 

60V 15W 1.21 

90V 1SW 4 OHMS 1.30 

60V 1MV4 5 OHMS 1.21 



VN10KM 60V VH 
2K6657 60V 25W 



2W66M 
2(16659 
2116669 

2X6661 



90V 25W 
35V 6 25W 
0OV6 25W 
90V 6.28W 



4 98 

688 
4 60 
2.19 
4.44 



SPECIAL 

POWER SCHOTTKY 

DIODES 

S04I 30 AMPS 45 V0L1S 3,95 

SD51 60 AMPS 45 VOLTS 0.9S 



SCHOTTKY BARRIER 
DIODES 

-SSS7 UMJ MIXEH .30 

ISS98 UHF DETECTOR .OS 



TLOJI CP 
TL072 CP 
TL074 CFI 
TL08I CP 
IL082 CP 
TL084 ACN 
TL0S4 CN 
TH3I CLP 
FL495 CN 
TL497 ACN 
FL604 CP 



BIFETS 
OP- AM PS 



i iip K i 



4.15 
2.1S 
1 25 



ACTIVE ELECTRONICS 
ANNUAL 
HIGH TECHNOLOGY SALE 

STATIC RAM'S 

[JKifJi 2MNS?qr-iN 
(256x4) 250NS22PIN 
(IK k 1) ?50NST6 FIN LOW POWER 

(256x4) 2MNS16PIN 

(tKxii iUNsispiNLowcowen 

(1Kx4) 300NS IB PIN LOW POWER 

|«Kx1) 55NS18P1N 

(4KX1) 450NS18PIN(CM0S)I0WP0W£K4, 

(16KX1] 7QNS20PIN 

(2KxS) 2MNS24PIN(CMOS) 

(!Kx8) 160NS24P|N(CMOS) 

(2Kx8) 20DNSZ4 PIN (CMOS) 

[1Ksc 41 450NS1BPIN(CMQS) 

DYNAMIC RAM'S 

( 4Kx1) 300 NS 18 PIN 

( 4KX1) 300 NS 22 PIN 

(16KX 1) 150 NS 16 PIN 

(16Kx 1) 200 NS 16 PIN 

(»Kx1)250NS16PIN 

(54Kx t) 150 NS 16 PIN 

(6JK>; II 200 NS 16 PIN 
"LATEST TECHNOLOGY" 
64K (16K x 4) 200 NS 16 PIN 



P2016-2(J 


16K 


P2101-25 


1K 


W1 02-25 L 


1K 


P21 12-25 


IK 


P2114-20L 


4K 


P2114-30L 


4K 


P21 47-055 


4K 


P4315-45L 


4K 


C216T-070 


16K 


P551S-25L 


1EK 


P611B-15 


TBK 


P61 16-20 


16K 


P6514-45 


4K 


P4050-30 


D 

4K 


P4060-30 


4K 


P41 16-15 


16K 


P41 16-20 


16K 


P41 1S-Z5 


16K 


P4 164-1 5 


64K 


P41 64-20 


64K 



TEXAS INSTRUMENTS 
DATA BOOKS 



P441S-20 

C27D8-45 
C2716/ 
TMS251B 
C2516-35 

TMS2716 

C2532 

C2732 

C27S4-30 

C27S4-45 



TTL Dili beak 

TTL Supplement 9,25 

Trans and Dkxjt diU Dteh 17.00 

Opu ElKMnics 4iu tndk 11.50 

WlHI Hctjulitflf HjndEMOK 4,99 

Pnvw TJIti boofc 9.2S 

Lew Power Schntiky 2 25 

9900 Faiih suppon Ciu 21.50 

MOS Mimdiy SO 1.35 

PSI-Pc4)r 81 S.9S 

mtrtKt Circuits Oala 16.W 

Linear Contra 3.99 



EPROMS 

BK (IKxB) 450NS 24 PIN 
16K(2Kx6) 450NS 24 PIN 
SINGLE 5 VOLT SUPPLY, INTEL PIN OUT 
16K(2Kx6) 3SQNS 24 PIN 
SINGLE 5V SUPPLY, INTEL PIN OUT 
16K(2Kx8) 450NS 24PIN 
3 POWER SUPPLY. T I PIN OUT 
32K |2K X B) 450NS 24 PIN 



T I PIN OUT 
32K (4K X 6) 
INTEL PIN OUT 
64K(SKx8) 
INTEL PIN OUT 
84K (SKx8) 
INTEL PIN OUT 



450NS 24 PIN 
SOON 5 2S PIN 



450NS 28 PIN 



BIPOLAR PROM'S 



6330/8ZS23 32xfl OC 16 PIN 

6331/82S123 32x8 TS 16 PIN 

33417/82S126 256x4 00 IB PIN 

93427 782S129 256 X 4 TS 16 PIN 

93448/6341 512x8 TS 24 PIN 

93453/82S137 1024 x 4 TS 18 PIN 

93451/82S 161 1024 X B TS 24 PIN 

712S/27S135 2048X4 TS 18 PIN 

7138/285166 2KxB TS 24 PIN 

7142/82S321 4Kx8 TS 24 PIN 
TS = TRISTATE, OC = OPEN COLLECTOR 




UNBELIEVABLE!!! 
1982 I.C. MASTER 

DELUXE 3,500 PAGE 
2 VOLUME SET 

NOW ONLY 

$39.95 

LIMITED STOCK AVAILABLE 

ORDER NOW BEFORE 

WE SELL OUT! 



■*., 



Refer to our previous 

DECEMBER ad for other 

devices not listed here. 

Active Is your one slop 

source tar the widest variety 

at electronic components. 

Contact us for devices not 

listed and far volume 
quotes. Unless superceded 
next month, the prices will 
remain valid for GO days. 



CERAMIC DISC CAPACITORS 



560PF 50UV 
BfOPF I00OV 

0010MF 500V 

.0012MF 5O0V 

O015MF 500V 

MB2MF 500V 

0022MF 100V 

0033MF 1HJV 

.O04TMF 50Y 

0047MF 500V 

Mt'.nr 500V 

0068MF 500V 



0OB2MF 1FXI0V 
0100MF 100V 
0150MF 500V 
02DOHF 500V 
.0220MF 50V 
D330MF 
0470MF 
0500MF 
D6S0MF 
1000MF 



50V 
50V 
12V 
50V 
50V 



10O0UF 100V 



TANTALUM CAPACITORS 

10% TOLERANCE 



t MFC 

2! MFD 

32.MFEJ 

47MFP 

83MF0 

1 MFD 

.. 1 5 MFD 

:.' 5 2.2 MFD 

'.. 2.2 MFD 

??5I9050 2 2 MFD 



335ISOJ5 
395K9086 
1B5X9035 
1060031 

186X9050 
226X9003 

■.".'•■ ' 

476X903.S 



3 3MFD 35V 

3 9MFD 35V 

6 8MFO 35V 

10 MFD 35V 

18 MFD 50V 

22 MFD 3V 

Z! MFD 15V 

47 MFD 10V 

47 MFD 3iV 

107X9018 100 MFD 15V 

' 220 MFD 1DV 



1,!0 
6.SO 

SO 
1.00 
1. 53 
899 
5.50 
6.95 



D-SUBMIHIATURE RS232 TYPE 
CONNECTORS AT MINIATURE PRICES 



MICROPROCESSOR 
CHIP SETS 



Si-SOCKET, P=PUJG 




6500 
FAMILY 

6502 CPU 6.95 

6520 PIA 4.65 

6522 VI* 7.9S 

6532 RIOT 10.85 

6551 ACI* 9.95 

6800 
FAMILY 



6800 
6802 
6808 
6S09 
68-0 
6821 
6840 
6845 
6850 
6852 



CPU 
CPU 
CPU 

cpu 

RAM 

PIA 

PTM 

CRTC 

ACIA 

SSDA 



4.65 
7.95 
8.45 

1395 
2.65 
2.65 
7.95 

14.95 
3.15 
4.B5 



1 



ZILOG 

Z80A-GPU(4MH2 )6.25 
6,10 
6.10 
15.95 
17.25 



260A-PI0 

zMM-crc 

Z8OA-0MA 
Z80A-SI0/2 



8035 
8039 



MILY 

2.20 1 

2.251 

Ftedund 4.*D * 

5 95 | 

Rstltictd 8.45 I 
B!0u«0 5.05 I 



EDGE BOARD CONNECTORS 

.130" x .200 LEAD SPACING 



5.45 


8224 


RoduCBd B.95 


8226 


4.45 


8228 


6.95 


82S1A 


34.95 


8253 


28 .95 


8255 


9.00 


825? 


225 


B259A 



8 05 I 
7.50 'r 



8085A 

8086 

8748 

8155 

8212 

UART'S 

AY3-1015A I S1602P 
AV5-1013A 

ECL RAM 

104I4DC .'■ HM2510 

25B k 1 BIT FULLY DECOOED 15NS 16 PIN 

MISCELLANEOUS 
MEMORIES 

93L422PC 1 K |256 1 4) Low Powet 
TTL RAM Instate Plastic 
93L422DC 1 K (256 K 4 1 Low Powet 
TTL RAM instate CeFamtc 
93422DC IK (256x4) TTL RAM 
Tfistate Cetamic 

UPO4104C (4096 i >| STATIC RAM 
300MS I' ilJle 

Microprocessor Quartz 
Crystal* 

Standard Frequencies and Packages 
1 thru 12 MH2 only $4.95 ea 



307 006-501 -104 
307-010-501-102 
307-012-500-202 
30F-015-501-102 
307-013-52I-102 
307-020- 500-202 
50/033 50M02 



10 
12 
15 
13 
20 



1.55 
2.11 

1.15 
2.51 

2,95 
3.4! 
3.35 



3DF-D24-500-202 
307-030- 500-202 
307-036-501 17« 
307 044-500 202 
3D, 356 ["! 20! 
3.DF.072 5!3 2':; ! 
3D7056 50D 20! 



7 75 
3.11 
6.41 

4.31 
5.46 
S.9S 
8.25 



.156" x .200 LEAD SPACING 



3.95 
4.30 



5.95 



1495 
15.95 



IF YOU'RE STILL LOOKING FOR THE 
! BEST DISK DRIVES, YOU'VE FOUND THEM 



5-1/4 
5-1/4 
5-1/4 



I IM 100-1 

I tm ion-: 

i TM 100.4 

' IM 845-1 9 
I 1M 1410-2 5 

I FM 501 1 1/4 



!50K BVtE SINCLt SIDED DISC DBIVI 2S5 00 

5O0K 3V1E 0013 SLE SIDED DISC DOIVE 395 fp 

10OOK BYTE DOUO. I 510ED I95IPII DISC DRIVE 510 00 

BOOK am SINGLE SlDtO SLIM LIKE 545 00 

'600K BrlE tJODBtt SIDED SLIM I INt 595 00 

h « Ft' 1 1 wan.nE s 1 1 n » 4 tit) disc lis w 



14.95 
2.95 



I 




TANDON 
FLOPPY 

DISK 
DRIVES 






TOLL FREE 300-343*08 74 Mon: ■ Fit.; 8:00 a.m. - 7:00 p.m. EST Sat: 10:00 a.m. - 4:00 p.m. EST 



FAST — EFFICIENT MAIL ORDER SERVICE 

US Customers P 0. Box 8000 Weslbniotigh. Mass 01581 

Mass. Residents Call (617) 356-0500 
Outside U.S. 5651 Ferrier Si Montreal. Quebec. Canada H4P 1N1 

Tel No (514) 731-7441. Telex No. 05-SZ3554. Twx No. 610-421-3251 

All pro* shown are in U S d&liars 

Foreign customer remii paymeni tn ml ■ banX drali or paiui monsi/ order m u S cwrrentv 

w.nimum mj.l order 510 - Arid £3 FJD to cover postage & handling 

Visit u' new outlet in Westborouqh Massachusetts 

Visa and Mastricarrl acLepred 



Write for your 

free copy of 

Active's 

comprehensive 

catalog today 
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THIS MONTH'S PAK SPECIALS!!! 



w% Ml f g commodore 

RP&.VIO20 

^ ,o32 u,T COMPUTER 

™«ae BullMn 




ONLY S1 99 



Full Ran go of VIC Software & 

Accessories Available 

A7516Datas«He . . SGS 

A7519 VIC SJngleOlsc Drive. , $399 

A7520 VIC Gfaphic Printer S333 

A7S21 VIC Modem S95 

J A7524 8K Memory Expander Can ridge $54 
" A7525 1 6K Memory Expander Cartridge SG S 

Plus! Programing Aid & Game Cartridges: 
Application Programs on lap*: a More 
CilltorPrieat. 



Seimens FOD-100-8 

8" FLOPPY DISC 
DRIVE 

•Single Sidad 
-Single Or Do lj ill a Don i Hy 

Power HoquMemBnls' 
i- it. VAC bWi 
♦ 24VDC Si 1 .7A 
+ SVDC ffe 1.2A 
77 Tricks. 43 "■.■■■*•■ par Inch 
^60DK Double Denarly Storage Par Disc 
A7512 ^P»*^ » 6 mi-lt Track to Truck Access Tlrrtfl 

PAK SPECIAL •*"«*"•■»-- 1"*' 



1 IHJ:I.I.IIUiJ J 1:1=11 ll.l.l II ' I.IJI J1J I411.IIH J 



$299ea. 



Z-9 . 
10 + 



S279ea. 
. S259ea. 



ADD-A-SET Block 
Converter 



d!lkl.M.i:hJ!MJi:eHJJrfTTCt 

At Last !! The VERY Affordable 



T1MEX 



indair- inan 




Jerrotd 58 Channel 
CORDLESS 
CABLE TV 
CONVERTER 

Model DRX-3-1 05 

■ Receiva up id 58 TV Channels 

Capacity Is Limited Only by 

Number or Channels. Your Cable Company Carrie*, 
■Wireless Remote Control Unit Controls; QnlOtt. 

Channel Selection. Channel Slopping, 4 Fine 

Tuning. From Any Viewing Distance. 
■Attaches Ed Any Aga or Model or TV AM I V 

5*1 In Minutes. No Toola Required. 

L7S11 



-&* 



*a>' 



'Watch ca bl r of f 
S.3l station* Oil 2nd (3rd or 
.11 hi TV sal wilhoul 
4*tra rt*s! 

'Record cable TV wNIa 
watching another c tbia 
or regular ataticn 
■US*, yemr remote central en all channels [i\ TV or VfJB 
is remote conlroJ'tcjulppOdr' RSQ $56 

■Adda all channels from A 1hru W 




$159 



L7/441 



upfll ■ 



$39.00 



8 ■ FUNCTION 
VIDEO 
CONTROL 
CENTER 

■"Olv« tola I control n| home 
video systems by n.tc r- 
connecting all vour video 
componants Iron, one .witching panel 
■Attach cables OnCe end never have to disconnect Of 
reconnect 1hem to play each component ***■! u 
■Connects up to £ video com ponanls (TV. UN L Y 
VCR. Diic player, Video game, Heme A j% ngg 
Computer, etc.) plus cable or ^n fn nna ^ i3 tJ 
*Wa1ch TV and record at the same time 



I L7442 




PROGRAMMABLE PERSONAL 



•ZSOA Based Four Ohip Design 
•2K Memory 

•Graph Drawing & Animated 
Display Facilities 






ONLY 

$99 



■12-Column Format,., 

Print* Dlohi Ci ■_■ . - - |11 

Columns) Plus Symbols n Column) 
•Utilizes Parallel Data Enlry Via 

Dual Fronl-Maunlad Female Inlerconnecl Sockets 
-F.equ.nri: + T2VDCui 3D0mA, |Molu?i 

It 5VTJC : 100mA. IDIgil Select Solenoids) 
■Accepts Standard 2" Wide Paper Tape 
■ Slifc^lU^WJ^OiBVDJita^iMrfH) 



"AS IS" 

LASER TUBE 

& POWER SUPPLY 

-UnEeaEed Class III 6 Helium Neon^P^Oj/^^O^ 

Laser Tufans wJCntresponding Powa* *'' t fly, 

Supplips Priced wilh I he Hobby im *■ Heart 

♦ Units air. Dniiancd io Genera la Between 
IS 1 3mW Oulpul 

♦ Power Supplies- Include; Color. Coded Insulated 
AC leads, t J'Cond Screw-On Frmalp 
Connecler lor Quiet ( Eaiy Leier Hookup 

■Removed From Equipmenl Sytlema, 



•Build kl youiseli $. SAVE 1 
•Evqiylhinfl you ne-ed mcl 

comprehoniivd mslruCHon manual ** 
■LintiiwElgTil bmocmlpi lypR r.ar.c 
•Pacini v tireanlrttlnd X pmleAlrrrl cflmpnnnnls 
■Fn< mnhl suvpiliance, IR communicalmns fc cnntrol 

Clncumn-nl *u I hrm 1 1 Cfl 1 1 firt Ihnimal Vl?w<nq i. mnrf 1 




Image Converter 
SpactJ-alHetpoinsi 

infrared Suwx* 
Case Sue 

Pcvpr Floq 

HcsoJulfOn 

MagnMicatron 
FOCue Range 



- SPECIFtCATIOMS; 

Type ZGi: 

iHO to 1 2Qu nsnomelara. lAOO mai) 

tSUmm, 13.0 ID' Held mlrsrvd lalepholo 

and 10 X Ramadan eyepiece 

9M nanometer, 4500 mas, candlapowar 

SV OC ht "D" Cells Or cqu.v not Ifldl 
£0 llnestrnm a 

SX * 

3 II. 10 Inlinlty ONLY 



;189 



5 Wall Dual Input 
STEREO AMPLIFIER 

Fr^aiurps InnJudi! Inrien^ndanl 
Vnlumn Balance A lone 
r Con|ioli. Pre. Wired StnraoHean 
fi^on-f Jai-A Plus * Mounted HCA 
JACM Idi SpAaknis h FMUTanrtlnnul 
•On l.ffli s J.J W prr Chan n -I inio B 1 6 Oh 
"Boquun's 10 lo 16 VAC. 1A Pfi**«r 

Tr,irnH>imnr fnral i nc i udfldl 
■Sup &TJ8 _ >3" *%*' 

Q7M0 



newt 

$4.88 



rWu^r-y'Or'fagre 
Precision Regulated 
POWER SUPPLY 

-Input awifchafile H5f23DVAC 
wjiftS'itatJln cfrcuii nreakm prnlr>rimn 
- 1 1 5V ou tpul lor Optional COOl i no. I a n 
•Outpwl +5VDC V 5A. tflVDC h 50m 
±12VD.J«i IA *St/e: I2"x3^"xf 



Motorola In-Dash 
AM/FM-STEREO 
PUSHBUTTON 
i RADIO 



«-!'*v porcrianngi, <\vi sims 

■Fcalures balance & 10r>E COftUJl, illuirnnalod 

Slide- iule inning dial * 7a u * i lie 

•Sue e^.'xfi 1 *":^! 1 *- *' W »»■■«■* 

(reas laceplold S conlrol KnriUsj ONLY 
^flequiros 12VOC nog fjnd 





$39-00 



$4.95 



.Ai7t>c TV VIDEO 
MODULATOR 

■ASTEC Type UM-1M2 
*Vidorj OHJlpul to 75 Qhm. 

TV mpui an channal 3 ni 4 
■Sijrp 1SaKl-HB:--7n3- 
■On-ciatnaonr V0C 



12 Hour Mechanics t 
Drum Type 

DIGITAL/ ALARM c$\ 
CLOCK V 

■ Includr^ Sflliiiiy A SwilottiitEi 

Conlrola inr Laws In Clonk Ftnnin Ammi One* Aptilw nikMui 

• Uni1 Crimps Wilti Cnlnr -Cntirfl rn^iilAl^rl |.fi;inH Inr Prwrm 

A Lnmp Hnfjkuri Solilnr EVttr4tl Tnini*n*ils 1oi RftTli i "'Almrm 

" ! ' 1 ' 1 ' 1 "' SUP" 1 " A m -— . 

Corcom 20 Amp J^T, 

RFKEMI FILTER ««« " 




ch boartf- ? 



•Wounlirm T»t» #riKn.l 

Clri Spade Type Push 
■Baimt 115^0V W.'MH-' ,. up to M ArtlfW 
• Camrf is Cecily Mnrko^i ,i«l 
■Si^ft 13IK'm2'k 13/e 



ER A7422 2| 

h on TArminais W 

■ I.. TO A m r,, ' 



■43^ —-jjisT" , 



$8.98 




SNIFFERS" 

■Monbyui Soecial Q C 



_^orSi3_$7. 98 

cSntSo E l LECTR,c 



■ «.rt(»r 4 flunto,,, 



LIGHT EMITTING 

AS LOW AS 



Li'J'J*.*: 



(LEDS) 



•Fealuraisnpa^to iliJfta^umntir fiumnrtr: 
iKuminalcd special fLinnlinn kfy sft[^^1inn 
• * &VDC +. 54thnA. - 12VDC 
-Sue 7Vi"* 17*i *x? 



Keyframes 
f?6Ke>-^SC/( 
COMPUTER 
KEYBOARD 
ONLY 

$29.00 1 



JUMBO 



19* 



JUMBO (TAPEftEDV 



H2-1 Jfl 
Hl-'i- 
H I 9 4 5 



19' 



MVHU 
X«t£23t 



1 



H3JU 

H3104 
H1?4J 
H27flH 

ft 

musr" 

Httst 

HI14D 
HJHS 


Rat 

Ckt>r 
TtS» w 


Reel 
■eel 
Vafeaw 
C>*»n 


15* 

each 


XCUH 
XCZZ 

XCZ3T ., 
KC23CI I 

* 


tCRO 

Red 

w . .- 

Ambir 


(TO-1S STYLE) 


ra*n* 
Cfvbh 


13' 

aacn 


XC50S 

KCIOK 
Kd20*» 




MICRO (TOP HAT STYLE) "^ 


,."., 



hi. -is ff*f 



G,£- T21/, 7Ar7 

NICKEL-CAD 
BATTERY 

•Fully rErcharn&able 

•Consifits or ion t JU 1Ah **^' - 

iu& C ceils conrtocifld in sahe-is n *a 
•fl-y i T/S'ki Ti'a* $t"L95 




$6.49 



-, J^tre-Wfflaar-' 

« *:;';^,;r '-" *6.88 

1^____2Tor 512.00 
2^siDEO " ■»■ 

COPPER.CLAD 
PC. BOARDS 



•IfiflirsiTiai 



JMMIi ' UIB-RUS 



boards w^ojt-1. 



«.».oo t ,. tacftl 
s ,2.99 ea 

07*04 




T75 VAC "BLOCK FAN 11 

■ L'i™ mtiiiii 'r>*n 
•Suirftbln Inr . 40 'in * t60"F 
• HLiinnl'iy A "■iin-.iu.rc mskntanl ir "in 
*lmp(»rtani",r" :fi'nim;l«l 
•IS *ahs rtppioir 7S dm 
*4 1Hlfi'sa ^ 
I t^ * ni*f<p 




$2,841 



0"T 1M ,^ 1„ 0B ., 

?3-99ea. 



WHISTLE 

ACTIVATED W* 

CONTROL BOARD 8$ 

Q7^i fiB ' R «a«™»svoc ( 

JAMK BATTLE 
•T f V , ,?*"■ BOARD 

j!^=_5pecial $ 6 . 4 4 

Fuji /Xerox F 45 

PHOTOCOPY 

LENS 

$10. 



2-Criannel Stereo 
"LIGHT SHOW 
COLOR ORGAN 

■Li 



3 pi>ISAi# lO Inn musii 

xJ'ji _ PC &Dard 
Acccpis nrjhi a inii slcrco in puis 
Sit heav-v-duly pluq i sockRI 
Output fSdmA ir 11WAC Appro* 10W pi' 




Reg. S1 6.49 

$9.23 



OUR WORLD FAMOUSOMJMBO PAKSf-S2.79p B 7pak 

NOW 20% BIGGER! ^1'iii Plus a NEW LOW PRICE!!! 



45 — iJPRIdHTllLECTflOSu'v-i-a^ai 1iDniTrnJ00n»la v*nOgi tOllaggS 1.D0 -'•-liloww FS92* 

flO— DIPPED MICA CAP*, *op g iarai,sci'pn^*'io'itr««s4^'u»s.r'i3icp*<i iii.i'i n»s.i.4t trt Piaai 

iao— CAPSPECIAL*WttTi*.ciud*ai , .»o"f*urli*sinc*i hth*1 .a-uw *l. 1tB*,qflMm»i«(u,i Ftias. 

120— TUBULAR CAPS. A^vr lopouai miuesrpng.ngfTom.lOQ mm I uoto 01 ml •■ lOOOirOilS PIII4 

380— PRSF0RMEOl J SWfleSISTOrJ*,^3r»«i ntvtMtm U4AyS\— 10- . w *.»««» LOOWTHH Fli« 
OD— T0.B3RECTinefl.3.Fi..liaav*?.iiiciii»!:|.'ifl'i PlV 40V VI OSV* 1* »00*s mpienji. Wrsc*4i n»l 

130 — MOLEX SOCKETS. MamtM l«,i| u0 lo 4Q cr* social* H tH3S 4 typtcomn oniiir.p Ft?4S 

1 00 — LOHQ LEAD DISCS, ltti • Drirnr muiKl HOCH '<nMH>l(dl4fi A nUut* F! 3-3 

3*0— PREPO RM ED 1 MW R EttSTO Rt, A sir «atya* tnui m rruwy p c tkwn t F**xaj 

2B_ 2M3B04 TRAKilSTOnSj ft "del m mrt jtiiTi "- NPN siucon In g*n>!iiii'»*.if,niic- - ~ ■ — - 

awt-*"^-* HighynarJ ro^tcasa F*aT0 [ PHONt o^a 

Over 2O0 lp Criooce Irom , Send for FREE CATALOG 



« jk SEND FOR FREE CATALOG! Minimum Merchandise Ordor-s1 5.00 

/Mr/Mr "TOIT 1 toll free 800-343-3086 trrr^^?;; 

16-18 De! Carmine St.. Oepr. RE), Wflhelield. MA 111880 |n Ma j SO r Outside US Call 617-245-3828 HrG; "Inn-Fri 8:30 a.m. to S p.m.. Sal til 12:30 p.m. EST 
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CO 
o 



o 



O 
LLI 



Q 
< 

or. 



SPARTAN 



Electronics Inc. 



(516) 499-9500 

6094 Jericho Tpke. 
Commack, N.Y. 11725 



UIC-20 



$205 



00 



Vie ?0 P'«iHnai Computer 
Vic 1540 Single 0*1*1** 
Datutn* C«U*thB I O UnrJ 
VtclSI&Graprhc Pr^te* 

VkC Super Extender 

3X Ram C*djickj* 
SKRwn CtoMdn 



ao$oo 

JiflOO 

woo 

J49Q0 
65J50 



!■■; Rhm C 



Vtc IEE E-488 rt*rf*M 



Vk RS-2KC TatirtfuJ 
VicUodern 



11500 
79 W 
.30. 00 

100 00 
11500 



VIDEO ACCESSORIES 



TV G*m* Swtefi._. _ 
VHF-UHF AJMP-2BDfl 



450 

M 



13" BMC COLOR 
MONITOR 

Composite Video-sound 
$299 



03 



DELUXE 40 CHANNEL 
VHF to UHF Block 
Converter $33.95 ea. 

Features accessible fine tuning knob 
included: matching X former and two cables 



TJ ^ SCOTCH DISKETTES 

5V* SSDD Soft 
~ ~ Box 10 S29.95 



Refurbished 

Monitors 12" diagonal 

39.95 

9" Commercial Grade $59.95 



a 



A ATARI 



Atari BOO 1 40K | 
Atan400|;c>:i 
410 Progrirti HbcorckK 
610 Drik Dm* 
OSOIrrt " 



EpHfl CJbta for 850 module . 

Wul JoyahcSa <p*k| 



Al«n 1BK Module by Morale* 
Vu-Calc tot Alan |Diskj . 



Ch (eirtndgtl 



[e*rtrfdQ*^. 
■rtndgtj. 



653 00 
. 27900 

. 7B00 
. «B.OO 

169.00 
-.WOO 

2000 

K«( 

69 00 
. 165.00 
34.50 
34.50 
-34 50 



Star Ruwp* Lt-irfrtjji] ,_ 
Spec* Irmderi [cuftckw] 
■"-T*(oH**il 



We carry ■! ATAfil iQlNmf Mncf hprd Ww m 



42 Channel Remote CATV 
Converter 

w/on/off Fine Tuning 
$94.95 




40 Channel VHF to UHF 
<a# _;ssLlBlock Converter 



Volume 
Discounts 

Mm Ditto S25 00 

international shipping, Add! 
Prices subject io mange 
without notice 
COD 2 00 Eilta 

' Add I snipping 
. lor monitors 

(516) Men 

499-9500 q_c 



2S.95 Ea. 
24.95 4 & up 



V>53 MC BAG Amex 4\ Aod 

COD money orflni trieck 
Acta ttr Slipping 

m 75.00 B.S 

" /6 00IO 25000 S45 

251001a 50000 MC 

501 00 10 75000 585 

rsiooio looom two 

OvettOOOOO St? 5 



Mon Th 
9-e 



TU WF 
9-6 



ADVERTISING INDEX 



RADIO-ELECTRONICS does not assume any responsibility for errors that may appear 
in the index below. 



Free Information Number 



Page 



39 Abex 102 

52 Active 134 

— Advance Electronics 15 

50 Advanced Computer Products 117 

36 Advanced Tool Technology % 

55 All Electronics 120 

15 AMC Sales 94 

19 Antenna Specialists 79 

11 AP Products 32 

62 Arizona Electronics , 116 

78 Beckman Electronics 33 

— Bullel 116 

86 Cambridge Learning 86 

— C&D Electronics, Inc. 136 

66 Chancy Electronics Inc. 124 

— CIE, Cleveland Institute of 

Electronics 34-37 

81 Command Productions , 95 

8 Communications Electronics 2 

21,— Component Express 67,114,121 

67 Computer Products & Peripherals 

Unlimited 1 14 

57 Consolidated Electronics, Inc 110 

58 Concord 112 

84 Contact East 103 

6 Cooper ...Cover II 

46 Digi-Key Corp 118-119 

13 Digilron Electronics 114 

51 Dokay ]25 

75 Elco 96 

74 Electron ic Rainbow Inc 24,99 

16 Electronic Specialists, Inc.... ...98 

— Electron ic Technology Today 81 

73 Etco Electronics 110 

31 Elronix 97 

— Fordham Radio ,....91.115 

44 Formula International 122-123 

42 Gamlt 103 

65 Gilco International Inc. 120 

— Grantham College of Engineering... 96 

36 Grove Enterprises 102 

69 Haltronix 108 

83 Hatachi 13 

18 Heath 10-11 

29 Hickok... 22 

28 Husller 74 

— ICS 93 

— Information Unlimited 110 

— international Electronics 110 

82 J & A Electronics 103 

43 Janteco Electronics 126-127 

17 Jan Crystal 94 

45 JDR Mtcrodevices 130-133 

40 Jensen Tools 103 

9 Jim-pak 29 

88 Keithley Instruments 75 

20 Leader Instruments Corp Cover [II 

34 MFJ Enterprises 94 

14 Micromanagemenl Systems, Inc. ... 104 
■ — Monarchy Engineering, Inc 124 

70 Mountain West Alarm 112 

71 Mouscr Electronics 112 

61 MP Systems. 124 

37 Nationwide.,.,.,,. 102 

— Nelronics 93 

90 New Horizon 99 

— New Tone 9 

— NR1 Schools 16-19 

— NTS Schools 68-71 

22 OK Machine & Tool Cover TV 

25 Omnitron Electronics 76 

76 Pais Electronics 97 

27 Panavise 98 

79 PC Magazine S3 

— Personal Computing 87-89 

— Philips ECG 23 

89 Philmetric 98 

53 PolyPaks 135 

60 PPG 12S 

48 Radio Shack , 129 

49,72 Ramsev Electronics 108.109 

— RCA ..' 26-27 

30 Regency Electronics 97 

63 R.F. Electronics 116 

85 Sams Books 84 

68 SCR 112 

4,5 Sencore 1 

3 Shure Bros. Inc 30 

— Simple Simon Electronics 77 

12 Sintec 14 

47 SJB HI 

56 Solid State Sales 128 



77 Sony Video 80 

64 Spartan Electronics 136 

80 SperryA.W 73 

54 Stavis Electronics 1 13 

10 TAB Books 25 

—,24,— Tektronix 5.20-21.31 

38 Teltone Corp 103 

23 Triton 28 

87 Lngar 103 

41 Video Control 102 

35 Video Sales 95 

7 VIZ Mfg. Co 38 

33 Wcrsi Electronics 95 

59 Wm. B. Allen 121 



Active * 0^g> 

. stockVst^ 
m^merica. 



When you put part of your savings 

into U.S. Sat! trigs Bonds you're 
helping to build a brighter future 
for your co unity and fat yourself. 



CABLE TV 



CONVERTERS 
DESCRAMBLERS 

Largest Selection 
of Equipment Available 

$Buy Warehouse Direct & Save $ 



*h 



36 channel 
converter 

$4595 
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36 channel 

wired remote 

converter 

only 

S88 95 



Send $2 for complete catalog 
of converters and unseramblers 

Quanlhy Discount • Visa ■ Matter Charge 

Add 5*e shipping Mich residenu add 4r> sale, Eza 



C&D Electronics, Inc. 

P.O. Box 21, Jenison, MI 49428 
(616) 669-2440 



If we only tell you the features 
youll never guess the price. 

Leader has 6 great oscilloscopes from 15 to 35 MHz, 
with more features and the lowest list prices ever. 



We've designed brand new 
low and medium bandwidth 
oscilloscopes and built in 
many features you may never 
have seen in similar units. 
Then we priced them well 
below the units they replace. 
Surprising? Not any more. It's 
exactly the kind of innovative 
technology and superb quality 
you've come to expect from 
Leader. 

Ever see trigger holdoff 

on a 20 MHz scope? 
Or 500 piV sensitivity? 

Now Leader gives you these 
and so much more. Check it out 

LBO-524/LBO-524L; 
35 MHz 

• CALIBRATED DUAL 
TIME BASE 

• 500 tiV SENSITIVITY 

• 7 kV PDA 6" 
RECTANGULAR CRT 

• INTERNAL GRATICULE 

• DELAYED SWEEP 
TRIGGERED FUNCTION 

• VARIABLE SWEEP 
HOLDOFF 

» ALTERNATE CHANNEL 
TRIGGERING 

• AUTO FOCUS 

• CHANNEL 1 OUTPUT 

LBO-523: 35 MHz 

• 7 kV PDA 6" 
RECTANGULAR CRT 

■ INTERNAL GRATICULE 

• 500 u,V SENSITIVITY 

• VARIABLE SWEEP 
HOLDOFF 

• ALTERNATE CHANNEL 
TRIGGERING 
AUTO FOCUS 
CHANNEL 1 OUTPUT 




LBO-522: 20 MHz 
500 u.V SENSITIVITY 

• 6" RECTANGULAR CRT 
« INTERNAL GRATICULE 

• ALTERNATE CHANNEL 
TRIGGERING 

• VARIABLE SWEEP 
HOLDOFF 

• AUTO FOCUS 

• CHANNEL 1 OUTPUT 

LBO-514A LBO-513A: 
15 MHz 

• 1 mV SENSITIVITY 

• 0.5 llS SWEEP SPEED 

• X-Y MODE CAPABILITY 

• LBO-514A AVAILABLE 
WITH 6 kV 
ACCELERATING 
POTENTIAL 

Two-year warranty, 
Evaluation units. 

Our two-year warranty 
(even on the CRT) is backed 
by factory service depots on 
both coasts. Evaluation units 
are available to qualified 
customers. 

Call toll-free 
(800) 645-5104 

Contact us today for an 
evaluation unit, catalog 
showing over 60 Leader test 
instruments, the name of your 
nearest "Select" distributor 
and more information. 

For professionals 

who 
know 

the 

difference. 

380 Oser Avenue 

Hauppauge, N.Y. 11788 (516) 231-6900 

Regional Offices: 

Chicago, Los Angeles, Dallas 

CIRCLE 20 ON FREE INFORMATION CARD 



Instruments Corporation 
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BJW-3 



The Battery JU! 



Tool 



just keeps going & going 



This revolutionary new battery powered tool 
will wrap insulated wire around .025" 
(0.63mm) square terminal posts without the 
need for pre-cutting and pre stripping 
Allows daisy chain, one-level wire- 
wrapping strings. Tool has built-in cul-otf 
mechanism to end siring at any time 






Supplied complete with bit and 100ft 
(30.4m) 30 AWG (0.25mm) wire 

• Fast and simple operation 

■ Daisy chain or point-to-point wiring 

• Complete with bit and sleeve 

• Automatic feed mechanism 

• Cuts oft wire at end of string 

• Convenient wire refill spools 

REPLACEMENT WIRE ROLLS 



COLOR WOfl (304m) 



R.JWB-10Q 



R.JWW-100 



...,.., R.JW-Y-10C 



R.JWR-100 



II 



Lfc> w 



CM/ Ir-ii- -It if+i-ic-n;- In/' 3455 Conner St Bronx NV 1CM75 US A 
\.Jl\ II lLlU^HI l\- O U 1U. Tel (21?) 994 -6600 Telex 125091 



^li|pK 



